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HE purpose of the American Economic Asso- 

ciation, according to its charter, is the encour- 
agement of economic research, the issue of publica- 
tions on economic subjects, and tke encouragement 
of perfect freedom of economic discussion. The As- 
sociation as such takes no partisan attitude, nor does 
it commit its members to any position on practical 
economic questions. It is the organ of no party, sect, 
or institution. Persons of all shades of economic 
opinion are found among its members, and widely 
different issues are given a heariag in its annual 
meetings and through its publications. The Asso- 
ciation, therefore, assumes no responsibility for the 
opinions expressed by those who >articipate in its 
meetings. Moreover, the papers presented are the 
personal opinions of the authors ard do not commit 
the organizations or institutions wizh which they are 
associated. 





_ Editors’ Introduction 


HIS volume contains the papers and proceedings of the eighty- 
sixth annual meeting of the American Economic Association. 
“Proceedings” concern the business activities of the Association— 
presentation of honors and awards of the Association, the annual 
membership meeting, the twice yearly meetings of the Executive 
Committee, and reports of various Association officers and com- 
mittees—and, as with the “Notes” section in each issue of the 
American Economic Review, are published in the hope that members 
will be informed of, and will participate in, the Association’s affairs. 
The “Papers,” which constitute the greater part of this volume, 
are roughly equivalent to two regular issues of the American Eco- 
nomic Review, but are published under quite different procedures. 
An explanation of current Association policies concerning papers for 
the annual meetings may therefore be of some interest. For further 
elaboration on some of these policies, see the correspondence in the 
Union for Radical Political Economics (URPE) Newsletter, Oct. 
1973, 5, 28-36. 
Early in the year the Association’s President-elect (in 1973 
Walter W. Heller, in 1974 R. A. Gordon) sets in motion the process 
which culminates in the December presentation and May publica- 
tion of the papers. After consultation and comments, both volun- 
teered and solicited,! from a wide range of persons, the President- 
elect decides on the topics of sessions (roughly twenty) at which 
papers will be presented, sets limits on the length of papers and 
invites persons to organize these sessions. Each session organizer in 
turn invites, again after consultation, several persons (usually two 
or three in number) to give papers on the topic of the session in 
question, and asks others to give comments on the papers. The 
papers, or rough drafts, are supposed to be sent to the editors of 
the Papers and Proceedings by November 15; we then read them 
and return them to their authors with comments and suggestions. 
(Students harried by term-paper deadlines may be interested to 
learn that in 1973 only seven of the sixty-seven papers presented 
here were in our hands by November 15 and that fewer than one- 
third had arrived by December 25!) In late December the papers 
and comments are read at the Association’s meetings; we ask the 
authors to send us the final versions of their papers by January 2. 
After giving the final versions further scrutiny, we then in ‘almost 
all cases send them to the printer to be published. (We do not 
generally publish discussants’ comments, however, unless there is 
some special reason to do so.) 
Thus, the rules under which these papers are published are quite 


1 Suggestions are always welcome. See Amer. Econ. Rev., 63, Dec. 1973, p. 1062. 
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different from those concerning articles appearing in regular issues 
of the Review. The-papers published here are invited, not con- 
tributed; except in unusual circumstances they must be less than 
4,000 (and sometimes 3,000 or even 2,000) words in length; each 
author is asked to avoid highly technical discussion and instead to 
contribute a paper which will be intelligible to economists. not spe- 
cializing in the subject it discusses. While we do edit (sometimes 
extensively) most papers to improve. content and style and to satisfy 


space constraints, we do not subject papers to any refereeing pro-` 


cess, and publication of any paper which we receive prior to the final 


MAY 1974 


printer’s deadline and which satisfies (or can be cut to satisfy) space , 


requirements is virtually guaranteed. 3 

These policies are advantageous in a number of respects. The 
volume of papers can be published without the long delays inherent 
in publication by regular journals, and it consists of relatively short 
papers which concern a wide variety of subjects and can be under- 
stood by nonspecialists. Authors get a chance to report briefly on 
research just completed, to discuss topical subjects in an informal 
and engaging way, and to summarize longer forthcoming publica- 
tions; readers get a chance to browse among a large number of 
articles which are outside their major areas of interest but which 
are not as specialized or ponderous as those sometimes found in 
regular journals. And while the papers are not scrutinized in the 
way regular journal articles are, they are (or are at least intended 
to be!) nontechnical, and thus do not need the thorough refereeing 
usual for articles submitted to journals, 

Since the papers are invited rather than contributed, and since 
scheduling must. be completed quickly, there is danger that session 
organizers may (if only for convenience) invite contributions from 
well-known persons at prestige institutions. In arranging the 1973 
program, Heller urged session organizers to make every effort to 


. seek out other persons likely to contribute papers of at least equal 


quality (see URPE Newsletter, p. 35)—a cifficult, but not impos- 
sible, request. Gordon, 1974 president-elecz, has as an experiment 
decided to schedule a limited number of sessions at which con- 
tributed papers will be read; and for 1974, as in the past, the 
Econometric Society (whose meetings are held with the Associa- 
tion’s) will schedule several sessions of contributed papers in eco- 
nomic theory and econometrics. 
RENDIGS FELS 
Marx R. KILLINGSWORTH 
2 We would refuse to publish such a paper only if we Zelt that it was utterly without 
merit; no paper has yet been rejected on these grounds. However, the Executive Com- 
mittee has established (see below, minutes of the meeting of March 2, 1973) another 
ground for rejection: if a paper cannct be cut to meet space requirements, we ask the 
author either to authorize us to submit it to the managing editor of the Review to be 


considered for publication (subject to the usual refereeirg process) in a regular issue of 
that journal, or to withdraw the paper and submit it elsewhere. 
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Limited Knowledge and Economic 
Analysis 


By KENNETH J. ARROW* 


The content of presidential addresses to 
this Association provides a fine example of 
a random variable with a high variance. It 
might even be a good subject for econo- 
metric analysis; the variation might be 
explained in terms of the economic condi- 
tions of the moment, previous intellectual 
investments, or even, for boldly interdis- 
ciplinary analysis, the psychological states 
or class origins of the speakers or the 
audience. But no doubt captious theorists 
like myself will object that the endogenous 
variable-is not cardinally measurable and 
probably not even ordinally measurable; 
tougher-minded econometricians will worry 
about collinearity in the predetermined 
variables; and practical-minded pelicy 
analysts will see no discernible effect on 
the gross national product, the price level, 
or the balance of payments through effects 
on either fiscal policy or the stock of 
money. The last group, the policy-oriented, 
are perhaps the least accurate; at least 
according to Keynes, the effect of ideas on 
policy is dominant, though the lag may be 
as variable as and a good deal longer than 
that of the stock of money on money gross 
national product. “ 

* Presidential address delivered at the eighty-sixth 
meeting of the American Economic Association, New 
York, New York, December 29, 1973. The views ex- 
pressed above are a personal synthesis of a widespread 
viewpoint which has appeared in many different con- 
texts in the published work of and in some cases personal 
discussions with G. Akerlof, A. Alchian, G. Calabresi, 
R. H. Coase, H. Demsetz, P. A. Diamond, J. Green, 
F. H. Hahn, A. G. Hart, F. A. von Hayek, J. Hirsh- 
leifer, L. Hurwicz, C. Kaysen, F. H. Knight, A. Leijon- 
hufvud, F. Machlup, J. Marschak, T. Marschak, J. 
Mirrlees, M. Nerlove, R. Radner, M. Rothschild, T. 
Schelling, H. A. Simon, A. M. Spence, and G. J. Stigler. 
For some additional aspects of the role of information 


problems in economics, see my lecture, Information and 
Economic Behavior, Stockholm 1974. 


It is now more fashionable than it used 
to be for statisticians to be told to take a 
good look at their data before fitting 
models. Taking presidential addresses as 
our data, we find most frequently a review 
of the speaker’s main research concerns 
but also expressions of methodological or 
ethical concerns, historical surveys of vary- 
ing degrees of erudition and humor, and, 
least frequently, new points of view on sig- 
nificant problems of economics. 

I am taking a somewhat different tack 
today; it will be an expression of discon- 
tents and expectations. As I shall try to 
argue, the uncertainties about economics 
are rooted in our need for a better under- 
standing of the economics of'uncertainty; 
our lack of economic knowledge is, in good 
part, our difficulty in modelling the ig- 
norance of the economic agent. 

Critical aspects of this need for reorien- 
tation of theory have been recognized by 
many scholars in the last quarter-century 
and particularly in the last decade. I view 
my remarks today as a summary and per- 
spective on a widely shared development 
of thinking. 

The starting point of discussion must 
still be the much-abused neoclassical 
theory. No really cohesive alternative 
which aspires to the same level of com- 
pleteness exists. The neoclassical model is 
founded on two concepts, which are con- 
siderably different in nature. One is the 
notion of the individual economic agent, 
whose behavior is governed by a criterion 
of optimization under constraints which 
are partly peculiar to the agent, such as 
production functions, and partly terms of 
trade with the economic system as a whole. 
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The other is the market; here, the aggre- 
gate of individual decisions is acknowl- 
edged, and the terms of trade adjusted un- 
til the decisions of the individuals are 
mutually consistent in the aggregate, i.e., 
supply equals demand. 

The neoclassical theory, especially in its 
competitive form, can be and has been 
given a rich formal development. Paren- 
thetically, one cause for the persistence of 
neoclassical theory in the face of its long 
line of critics is precisely that for some 
reason of mathematical structure, the neo- 
classical theory is highly manipulable and 
flexible; when faced with a specific issue, 
it can yield meaningful implications rela- 
tively easily. Although I intend to air 
complaints and desires for change today, 
I must express my unabashed admiration 
for-the accomplishments of the neoclassical 
viewpoint. In its most formal statement, 
we simply use for analysis the equilibrium 
conditions of the individual agent and of 
the market, without inquiry as to how they 
come to hold. Yet even these statements 
turn out to yield revealing insights in the 
workings of resource allocation. Why have 
medical costs risen so rapidly relative to 
other prices since 1967? The upward shift 
in demand due to Medicare and Medicaid 
with a price-inelastic supply of physicians 
and hospitals provides a simple straight- 
forward answer; I cannot really imagine 
how è Marxian or a neo-Ricardian would 
even approach the question, though I sup- 
pose they might dismiss it as unimportant. 
The explanation of environmental prob- 
lems as due to the nonexistence of markets 
is similarly an insight of purely neoclassical 
origin. The now-demonstrated fact that 
flexible exchange rates are a feasible way 
of conducting international finance is a 
triumph of theoretical insights over prac- 
tical men’s convictions. More broadly, the 
shifts in long-run resource allocation as 
motivated by returns and, in particular, 
the absence of a secular trend in techno- 
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logical unemployment to the perpetual 
surpris of the layman fit in well with the 
neoclassical formulation but have no ready 
explanation in alternate models. 

Of course, the implications of neoclassi- 
cal theory have also been conspicuously 
falsified in important ways. Most notably, 
the recurrent periods of unemployment 
which have characterized the history of 
capitalism are scarcely compatible with a 
neoclassical model of market equilibrium. 


- A post-Keynesian world in which unem- 


ployment is avoided or kept at tolerable 
levels by recurrent alterations in fiscal or 
monetary policy is no more explicable by 
neoclassical axioms, though the falsifica- 
tion is not as conspicuous. 

Inequality in economic development 
among countries and among groups ‘and _ 
regions within a country provides a second, 
somewnat complicated difficulty for neo- 
classicel theory. A purely neoclassical an- 
swer would explain differences in per 
capita income by differences in physical 
and human assets per capita. This of., 
course raises the further question, how 
this came to be, a question which would 
require a fully dynamic model to answer; 
but I think the more compelling problem 
is thet the differences in income seem’ 
much too vast to be explained by factor 


differences. Indeed, in the presence of in- 


ternational trade and especially interna- 
tional capital movements, wage differences 
should be very strongly reduced compared 
with what would occur in autarchic states 
where domestic capital is the limiting fac- 
tor. Hence, we come immediately to the 
explanation that there are differences in 
the production possibility sets of the 
different countries. This conclusion is a 
legitimate and important use of neoclassi- 
cal analysis; but obviously it raises new 
questicns, to which we will return. 

I pass by the whole tangle of questions 
relating to the holding of money and the 
general level of prices. In its pure form, 
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neoclassical theory is a theory of relative 
prices. Monetary theories vaguely related 
to it in spirit can be grafted on to it, but 
none have succeeded in achieving a 
genuine synthesis. 

The two failures of the neoclassical ex- 


planatory mechanism reflect on its founda- 


tions in quite different ways. The existence 
of unemployment is clearly a direct con- 
tradiction to the notion of the smoothly 
clearing market. One must of course be 
aware that the official measure of unem- 
ployment is by no means a simple inequal- 
ity between supply and demand; it ag- 
gregates a whole range of distinct mazkets, 
it does not separate out voluntary and in- 
voluntary unemployment according to the 
tests of economic theory, and it does not 
take account of unfilled jobs. I do not sub- 
scribe, I hasten to say, to the sometimes 
expressed view that all unemployment is 
essentially voluntary, an unwillingness to 
search or whatnot; indeed, the official 
measure may underestimate the degree of 
disequilibrium in the labor market, par- 
ticularly with regard both to underutiliza- 
tion of advanced skills and discouraged job 
seekers. With all these qualifications, it is 
_ clear that statistical unemployment does 
correspond to a disequilibrium as that 


term is used in the basic neoclassical — 


model; there are two individuals, identical 
in productive capacity and both willing 
to work at a given wage, but one is working 
at that wage and the other is not. 

Differential levels of economic develop- 
ment, on the other hand, point to a diff- 
culty with the other fundamental concept; 
the conditions of optimization. If countries 
differ in their production possibility sets, 
then firms, occupying similar economic 
positions, are facing different constraints 
on their optimization. This does not con- 
tradict the fundamental assumption of 
optimizing behavior, but it does raise 
severe questions about its interpretation. 
.The simplest hypothesis is to take the 
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technological conditions as data, possibly 
varying over time due to exogenous changes 
in scientific knowledge. But here we are 
asserting that two contemporaries have 
different access to productive knowledge. 
Clearly, we are saying something about the 
conditions of transmission of knowledge 
across national boundaries, and of course 
the same questions arise among firms or 
workers within a single economy. The con- 
straints upon the firm’s optimization begin 
to seem more like variables to be explained 
than like constants exogenously given. 

Let me look now at the two basic con- 
cepts from the inside, from the point of 
view of our direct perceptions which moti- 
vate the modelling. The two are far from 
parallel. The optimization by individual 
agents has a sense of concreteness about it, 
for all the sophisticated mathematical 
ability with which we theorists endow the 
agents. They behave in ways whose logic 
we understand. They seek to achieve goals 
which are reasonable to postulate, and we 
can specify constraints which clearly are 
real. It can be and has been correctly ob- 
jected that our models are too simple; we 
ignore other arguments in the utility func- 
tion, power, status, social approval, or 
whatnot that also motivate individuals, 
and we ignore some constraints, capacity 
for calculation and social controls. But the 
model is comprehensible, and the motives 
and constraints we deal with are real and 
important. 

The market, on the other hand, is a 
much more ethereal construct. Who ex- 
actly is it that is achieving the balancing of 
supply and demand? Where in fact is the 
information on bids and offers needed for 
equilibration actually collected and stored? 


` Right from the beginning of neoclassical 


theory, the difficulty of explaining markets 
in terms of individual self-seeking. be- 
havior was perceived. Parenthetically, this 
is one example of the superiority of neo- 
classical analysis to its predecessors, de- 


. 
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spite the current fashion for exalting 
Ricardo over his successors; Ricardo im- 
plicitly equated supply and demand on all 
his markets without ever realizing the 
problematic nature of this process. Jevons 
felt obliged to enunciate explicitly a Law 
of Indifference, enforced by arbitrage; but 
this does rot really meet the problem when 
the market is out of equilibrium, for the 
arbitrage might well not be feasible. 


Menger, at least according to Hayek and- 


Streissler, concentrated on individual trades 
and ignored the market completely. It is 
Walras’s auctioneer which has proved to 
have had the most enduring effect on sub- 
sequent theoretical development, and the 
stability theory which flows from that con- 
cept is still the subject of vigorous theo- 
retical development, though very little 
empirical application. What is envisioned 
is a feedback mechanism in which errors 
in the price are successively corrected by 
reference to the disequilibria they gener- 
ate. This view specifies and makes feasible 
the operations of the market. But on one 
hand the stability models are far from 
adequate representations even of the dy- 
namics of the neoclassical models and, 
what may be connected, the results are by 
no means necessarily favorable to the 
stability of the adjustment process; and on 
the other hand, the motivations for the 
feedback to operate are obscure. 

Let me be clear on one methodological 
point. The fact that our intuitive under- 
standing, our verstehen as the German 
social methodologists call it, of the market 
as an institution is not entirely satisfactory 
does not mean that we should not use the 
perfect market as a model, at least pending 
further development. Certainly, as Popper 


and Friedman hold, the acceptability of a , 


theory is to be judged by its ability to 
predict and understand phenomena. The 
theory of the perfect market is in an in- 
teresting way complementary to Key- 
nesian theory. We have never been able to 


MARCH 1974 


integra-e Keynesian viewpoints into stan- 
dard neoclassical’ theory, in terms of in- 
dividual motivation, yet this theory, with 
its various modifications, has been a most 
serviceable tool of prediction and control. 
In fact, it is useful in domains where com- 
petitive theory fails and vice versa. Neither 
theory is good, however, at predicting dy- 
namic processes, the short-run changes 
which are responses to disequilibria, and it 
is here taat the pressure for a more satis- 
factory model arises. 

Hold in abeyance for a moment our con- 
siderations about the market. Let us return 
to the optimization problem of the in- 
dividual. One aspect on which we put a 
good deal of weight, particularly in our less 
formal dscussions, is that a market system 
is informationally economical. That, is, we 
tend to regard it as a virtue of the system 
that the individual agent need not know 
very much. Specifically, he is supposed to 
know the motivation and production con- 
ditions which define him, i.e., his utility 
function and production possibility set, 


_togethe= with the prices of the commodi- 


ties he buys and sells. The economic sys- 
tem, taken as a whole, has vastly more in it 
than any one individual knows; it contains 
the utility functions and production pos- 
sibilities of all individual agents. Indeed, 
the apparent modesty of the information 
needed is one of the most appealing aspects 
of the neoclassical model, both in the 
descriptive sense that the individual’s de- 
cision problems appear manageable for him 
and for the economist studying him, and 
in the normative sense that the system 
permits its members to spend their time 
and effort at producing goods rather than 
in unnecessary duplication of information. 

But clearly this simplification of the in- 
dividual’s decision making is made possible 
only because the markets have supplied 
the information economized on, in the form 
of prices. In equilibrium, at least, the sys- 
tem as < whole gives the impression of 
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great economy in the handling of informa- 
tion, presumably because transmission of 
prices is in some significant sense much 
cheaper than transmission of the whole set 
of production possibilities and utility 
functions. It is this point which emerged 
in the great debate over the feasibility of 
socialism begun by Ludwig von Mises’s 
attack and usually thought of as conclud- 
ing with the work of Oskar Lange and 
Abba Lerner in the 1930’s; though it should 
be added many of the essential points had 
already been made earlier by Vilfredo 
Pareto and Enrico Barone. What was ar- 
gued, in effect, was that a socialist system 
could use the price system and therefore 
achieve whatever economies in informa- 
tion it does achieve; and if the equilibrium 
conditions‘are written out they do give the 
appearance of relative simplicity. But 
what was left obscure is a more definite 
measure of information and its costs, in 
terms of which it would be possible to as- 
sert the superiority of the price system 
over a centralized alternative. Though I 
feel that current work has brought about a 
considerable clarification, we still have no 
definite measure. Indeed, in some respects, 
more recent developments have made the 
answers less clear. Several writers, in both 
Western and socialist countries, have noted 


that alternative decentralized schemes. 


exist where quantity messages rather than 
price messages are transmitted in the suc- 
cessive stages of approximation and that 
such schemes also have efficient equilibrium 
points. Indeed, with the development of 
mathematical programming and high- 
speed computers, the centralized alterna- 
tive no longer appears preposterous. After 
all, it would appear that one could mimic 
the workings of a decentralized system by 
an appropriately chosen centralized al- 
gorithm. While there is more to the story 
than these few remarks, they do make the 
point that if we are going to take informa- 
tional economy seriously, we have to add 


decisions. 
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to our usual economic calculations an ap- 
propriate measure of the costs of informa- 
tion gathering and transmission. 

But actually the comparisons between 
socialist and capitalist resource allocation 
systems have tended to overlook some of 
the most obvious facts while examining 
finer points closely. As we all know, both 
production and consumption decisions are 
in fact made with reference to the future 
as well as to the present. A rational produc- 
tion plan includes very importantly deci- 
sions or at least plans about the future; and 
similarly with consumption plans. Invest- 
ment and savings are not only integral 
parts of our current decisions but in the 
long run shape the possibilities for further 
development. As we know, the formal neo- 
classical model can be extended to deci- 
sions over time by dating commodities and 
regarding the same commodity at different 
dates as different commodities. All pre- 
vious conclusions follow; allocative effi- 
ciency, for example, is achieved with the 
same appearance of informational efficiency. 

But of course there is-a slight problem 
with this reasoning. The information 
about future commodities needed includes 
their prices. These prices must be those 
found on a suitablé market, one in which 
future supply and future demand are 
equated. Unfortunately, no such markets 
exist. Even the futures markets in certain 
commodities, limited in extent as they are, 
do not in fact lead to balancing all future 
Rather they balance present 
commitments to the future; but it is un- 
derstood by all parties that when the fu- 
ture becomes the present, there will be a 
spot market on which the futures commit- 
ments may be undone; and indeed those 
making no futures commitments at all can 
enter and know now that they will be able 
to enter. 

Even as a graduate student, I was some- 
what surprised at the emphasis on static 
allocative efficiency by market socialists, 
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when the nonexistence of markets for fu- 
ture goods under capitalism seemed to me 
a much more obvious target. 

However that may be, the nonexistence 
of these markets must be faced. Now in 
genera] equilibrium any part of the system 
affects every other part in at least two 
different ways. Thus, we may ask two 
questions about the nonexistence of futures 
goods markets: what are its implications 


for the rest of the system and what are the 


reasons for its nonexistence. 

The implication first of all is that the 
information needed by the optimizer is not 
provided by an.existing market. It will be 
provided by a market which will exist in 
the future, but that is a bit too late to help 
in decisions made today. Hence, the op- 
timizer must replace the market commit- 
ment to buy or sell at given terms by 


expectations: expectations of prices and- 


expectations of quantities to be bought or 
sold. But he cannot know the future. 
Hence, unless he deludes himself, he must 
know that both sets of expectations may 
be wrong. In short, the absence of the 
market implies that the optimizer faces a 
world of uncertainty. 

The exact modelling of behavior under 
uncertainty is probably not crucial to the 
subsequent discussion; let us use the 
conventional expected-utility hypothesis. 
When there is uncertainty, risk aversion 
implies that steps will be taken to reduce 
risks. This partly affects decisions within 
the firm, such as the holding of inventories 
and preference for flexible capital equip- 
ment, and partly leads to new markets 
which will shift risks to those most able 
and willing to bear them, particularly 
through the equity market. The rich de- 
velopment of inventory theory and port- 
folio theory in the last twenty years or so 
reflects growing understanding of these 
matters. 

But when we speak of expected utilities, 
we need to have some probabilities. Where 
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do these come from? We may in the first 
instance regard them‘as subjective. But 
the ecoromic agent observes his world and 
has the opportunity to learn from his ex- 
perience, for there is a considerable degree 
of continuity. By Bayes’ Theorem or per- 
haps psychological learning theory, the 
probabilities, say of future prices, will 
gradually adjust so as to conform to the 
facts. H indeed the economic world ex- 
hibited the same structure in some sense 
from period to period, and if everybody 
observed everything relevant, then the 
probabilities ascribed by different individ- 
uals to the same events might be expected 
gradually to converge to the correct values 
and therefore be the same for all. In fact, 
of course, the basic economic facts are 
changing, partly endogenously: because. of 
capital accumulation in its most general 
sense, partly exogenously with predictable 
and unpredictable changes in technology 
and tastes; equally if not more important, 
though, is the fact that the dispersion of 
information which is so economical implies 
that different economic agents do not have 
access tc the same observations. Hence, it 
is reasonable to infer that they will never 
come into agreement as to probabilities of 
future prices. 

A further implication is that the past in- 


. fluences the future. Jevons’s well-known 


slogan, ‘bygones are forever bygones,” ` 
ceases to be fully accurate. The past is rele- 
vant because it contains information 
which changes the image of the future; the 
probabilities which govern future actions 
are modified by observations on the past. 
It follows that present decisions with im- 
plications for the future are functions of 
past values of variables as well as present 
values. 

This point of view has been exploited in 
the econometric models which have used 


` distributed lags in explaining investment 


decisions. What still needs to be exploited 
more, however, is that the inference to the 
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future is necessarily uncertain, and the 
decisions made still exhibit risk aversion. 
Expectations for the future are related 
to quantities as well as prices. The im- 
portance of quantity expectations has been 
stressed in macroeconomic models, even in 
such pre-Keynesian concepts as the ac- 
celeration principle, and most especially in 
relation to inventories. It sometimes is 
held that in a neoclassical world only prices 
matter; in the absence of prices, presum- 
ably they are replaced by price expecta- 
tions. But that is not strictly true. Under 
constant returns, at least, quantity in- 
formation for the individual firm is needed 
even when neoclassical assumptions are 
strictly fulfilled. Neoclassically founded in- 
vestment theories usually predict capital- 


output ratios or capital-labor ratios; they , 


still need output forecasts explicitly or im- 
plicitly. This gives considerable, perhaps 
major weight to past quantity information 
in predicting the future and therefore in 
guiding current investment decisions. It is 
perhaps along these lines that Keynesian 
theory, with its overwhelming emphasis on 
quantity changes as equilibrating vari- 
ables, can be founded firmly on individual 
optimizing behavior. 
I have referred to the fact that informa- 
tion is dispersed throughout the economy 
but have not suggested how. In the pure 
neoclassical model, each agent knows only 
his own production possibilities and his 
tastes, together with market information 
on the rest of the economy. In the world I 


have just sketched, however, any variables - 


which improve his ability to predict the 
future have a very meaningful economic 
value to him. He will seek to acquire addi- 
tional information. Such information is 
presumably costly; that is the basis for 
such great emphasis on the value cf in- 
formational economy. But there is clearly 
a great incentive to acquire information of 
predictive value, and, as neoclassical 
theory would predict, there will be an in- 


. 
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centive to produce such information. We 
have then an economic information in- 
dustry: data assembly and analysis, busi- 
ness journalism, economic forecasting, with 
a longer-run perspective business educa- 
tion. Since information as a commodity 
does not satisfy all the neoclassical norms, 
it is not surprising that the government 
plays a large role in this process. Informa- 
tion-acquisition activities and information 
markets now appear on the economic land- 
scape. Efficiency in the operation of firms 
ceases to be purely productive efficiency; 
it involves efficiency in prediction as well. 

I would conjecture that the incomplete 
diffusion of information along the lines just 
sketched has a good deal to do with the 
operations of the securities markets and 
the decisions on corporate financing. The 
predominant role of internal financing and 
indeed the whole special importance of the 
managerial factor in corporate decision 
making are clearly connected with differ- 
ential access to information about the 
firm. 

You may have forgotten by now, but I 
earlier promised to consider not only the 
implications of but also the causes for the 
absence of markets for future goods. One 
might wonder why one should explain the 
absence of a phenomenon. Sherlock Holmes 
once maintained to the dimwitted local 
police inspector so typical of English de- 
tective stories that the significant question 
in the case at hand was the dog’s barking 
at night. “But,” said the inspector, “the 
dog didn’t bark.” “That,” said Holmes, 
“is what is significant.” So too is the ab- 
sence of these markets significant for a full 
neoclassical theory. A truncated theory of 
temporary equilibrium in which markets 
for future goods are replaced by some form 
of expectations, themselves functions of 
current prices and quantities, has indeed 
been developed, though its empirical con- 
tent is necessarily meager if the formation 
of expectations is left unanalyzed. But the 
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true neoclassical spirit is being denied in 
such a model. Although we are not usually 
explicit about it, we really postulate that 
when a market could be created, it will be. 
I sometimes think that welfare economics 
ought to be considered an empirical dis- 
cipline. Implicitly, if an opportunity for a 
Pareto improvement exists, then there will 
be an effort to achieve it though some so- 
cial device or another. In our theories and 
to a considerable extent in practice, the 
cheapest way in many cases is the creation 
of a market; and markets do emerge. If a 
market is impractical for one or another of 
the reasons we usually call “market fail- 
ure,” then very likely some other social 
device will at least be tried: government 
intervention; codes of professional ethics; 
or economic organizations with some 
power intermediate between the competi- 
tive firm and the government. 

Thus, the failure of markets for future 
goods must be regarded as an analytic 
problem as well as a presupposition. It 
seems to me there are two basic causal fac- 
tors. One is that contracts are not enforce- 
able without cost and forward contracts 
are more costly to enforce than contem- 
poraneous contracts; the other is that be- 
cause of the many uncertainties about the 
future, neither buyers nor sellers are will- 
ing to make commitments which com- 
pletely define their future actions. Let me 
take these two points up in turn. 

The ability to make enforceable con- 
tracts is a necessary but not sufficient 
condition for a market. However, there is 
no way to insure complete enforceability. 
An individual may make a contract which 
he cannot in fact fulfill. Penalties may in- 
deed be imposed on failure to live up to 
one’s agreement, but they are not a sub- 
stitute for compliance from the viewpoint 
of the other party, and there is always a 
degree of cost in enforcing the penalties. 
The laws of bankruptcy are a social recog- 
nition that complete enforceability is im- 
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possiole and that it is even socially desir- 
able to set limits on the penalties for 
failure. However, when the exchange of 
values for values is simultaneous or nearly 
so, the contracts may almost be self- 
enforcing. If a good has been sold and not 
paid for, it can be recovered; if there is a 
continuing relation of buyer and seller, a 
failure to settle bills can be met by refusal 
to maxe further deliveries, in which case 
the loss is minimized. With contracts ex- 
tending into the distant future, on the 
contrary, the possibility of failure to com- 
ply becomes greater, partly because the 
self-enZorcement aspects become weaker, 
partly because unexpected changes may 
intervene to make even a sincerely in- 
tended compliance difficult oy impossible. . 

The outstanding examples of forward 
contracts are credit instruments.” The 
buyer, who is taking the risks of default, is 
motiveted to protect himself by seeking 
more information about the seller. The 
lender wants to know the borrower’s as- 
sets, tne prospects for changes in them, 
possibly even what he is going to do with 
the money. This very individualized in- 
formation-seexing relation is quite far 
from the arm’s length impersonal model of 
a market. The so-called capital markets 
are in many structural aspects very differ- 
ent irom our model markets. It is of 
course an empirical question how far their 
behavior departs from the model. But 
the recurrent theme of credit rationing and 
availatility doctrines, the essential imper- 
fections of the credit market which un- 
derlie monetarist theories of cyclical fluc- 
tuations suggest that the incomplete en- 
forceakility of credit contracts and the 
protective steps taken by lenders are sig- 
nificant factors in explaining the working 
of the market. 

While the enforceability question ex- 
plains why those forward contacts that are 
made co not constitute a perfect market, 
we need more to understand why even 
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these are so limited in their coverage of 
future goods transactions. There are for- 
ward contracts in money, some com- 
modities, real estate, but very little else. 
The explanation lies in uncertainties of 
both buyers and sellers about prices and 
quantities and about technology and 
tastes. Using uncertainties about prices 
and quantities as an explanation for mar- 
ket failure is a circular argument, though 
not necessarily a fallacy. That is, if all 
markets for future goods existed and 
cleared all transactions, then there would 
be no price-quantity uncertainties. But 
this much is true; if some markets for fu- 
ture goods do not exist, then the agents 
have uncertainties which are relevent to 
their behayior on markets for complemen- 
tary or substitute goods. As Hicks showed 
a long time ago, complementarity and sub- 
stitution can occur over time as well as 
simultaneously. If, as I will argue in a 
minute, uncertainty can tend to destroy 
markets, then we can conclude that the 
absence of some markets for future goods 
may cause others to fail. 

To illustrate, the demand for capital 
goods at any point of time is dependent on 
the prices and sales: of the product at fu- 
ture points of time. Therefore the demand 
for future capital goods will depend on ex- 
pectations about the product at some still 
more removed time. If we assume only 
that we will not have markets for products 
at some distant point of time, then the 
resulting uncertainty will reflect itself in a 
failure of the market for capital goods in 
the nearer future, which will in turn create 
still further uncertainties. 

Thus, if some markets for future goods 
are nonexistent, there will be uncertainties 
on the other markets; in addition, demand 


and supply conditions for the future are ` 


uncertain because of technological and 
taste shifts. Assume that both buyers and 
sellers are risk averters..Then without 
going into details it is reasonable to con- 
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clude that both demand and supply will 
have a downward bias as compared with 
the situation in which uncertainty is ab- 
sent. A buyer will be unwilling to contract 
for purchase of a good if a superior or 
cheaper substitute may be available; and 
the seller will be unwilling to accept a 
price sufficiently low to be suitable to the 
buyer, particularly if he thereby precludes 
himself from a possible opportunity to 
shift his resources to other closely related 
goods. It would seem possible, at least, 
that there will be no price at which tran- 
sactions in future goods will take place. 
From a theoretical viewpoint, one might 
say that the market is in a strange sort of 


. equilibrium; there is some shadowy sort of 


price at which supply and demand are 
equated at zero. But this price is not per- 
forming much of a signalling function. 

There is one ultra-neoclassical approach 
to the market treatment of uncertainties, 
in which I take some pride. That is the no- 
tion of a contingent market. Instead of 
letting uncertainty ruin existing markets, 
we can take it explicitly into account by 
buying and selling commitments to be 
carried out only if some uncertain event 
occurs. We could in principle imagine 
agreements to transact which. will hold if 
and only a given conceivable technological 
innovation does not take place, with a 
second market for transactions valid if the 
innovation does take place. Then we can 
réstore the possibility of markets. 

Such contingent markets are not en- 
tirely unknown; insurance contracts are 
the purest example, and equity markets 
and cost-plus contracts provide more 
muddied illustrations. But they are rela- 
tively rare. Why this should be so follows 
again from the general problem of informa- 
tion costs and dispersal. If contracts are 
contingent on the occurrence of some 
event, then it must be verified whether or 
not the event occurred. But this is informa- 
tion, and as the example of a technological 
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innovation suggests, it is information 
likely to be much more easily available to 
one party than to the other. Hence, the 
range of possible contingent contracts be- 
comes limited to those for whom the events 
are easily verifiable for both parties. The 
implications of these limits are known in 
the insurance literature as adverse selec- 
tion and moral hazard, and they are of 
immediate practical significance in such 
matters as health insurance. But more 
broadly, they so limit the scope of con- 
tingent markets in practice that, as argued 
‘before in connection with markets for fu- 
ture goods, they prevent the emergence of 
even technically possible markets because 
of the large unresolved uncertainties. 

I hope enough has been said to indicate 
the widespread implications of costly, dis- 
persed information for the process by 
which future-oriented economic decisions 
are made. Let me remark, briefly in view 
of the length of time I have already taken, 
that informational costs and values play a 
key role in modifying the structure even of 
contemporaneous transactions. The in- 
dividual optimizing agent is supposed to 
know at least his technology or tastes and 
the prices he faces. We have already ar- 
gued a gcod deal of uncertainty with re- 
spect to the future economic implications 
of present economic choices. But in addi- 
tion there is the possibility that techno- 
logical information, which would be useful 
to him, exists somewhere in the world but 
outside his firm. There are grounds for 
engaging in the active pursuit of informa- 
tion. We begin to enter the realm of diffu- 


sion of innovations, to which some sociolo-’ 


gists as well as economists have con- 
tributed. The interesting points here are 
the biasses in the information channels, 
some of which, at least, can be explained 
in terms cf differential costs of acquiring 
information. For example, the well-docu- 
mented rele of personal influence in ac- 
cepting innovations can be interpreted as 
due to a perceived high reliability Of such 


. 
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information; in economic terms, this means 
more irformation per'unit of expenditure 
of time or money. 

The terms of trade with the outside 
world should not be regarded as freely 


given to the firm. In a world with a large 


number of commodities, even knowing the 
prices of relevant commodities involves 
the cos-ly acquisition of certain kinds of 
information. This remark has given rise 
to a large literature on search in recent 
years. One implication which has been 
only slightly explored is that the concept 
of the market begins to weaken, and 
Jevons’s Law of Indifference becomes 
more cf an equilibrium condition than a 
statement valid about a market even in 
disequilibrium. At a moment of time, 
prices of what would usually bé thought of 
as the same commodity bought or sold by 
different firms can differ because buyers or 
sellers may not, in their ignorance and in 
the presence of costs of search, find it 
worthwhile to shop further. Obviously, the 
important application of this principle 
may be +o the labor market. Clearly, there 
are important informational differences 
between the employees currently working 
for a firm and potential substitutes else- 
where, although these are interchangeable 
in pure neoclassical theory. Indeed, there 
are differences both in the information the 
firm possesses about its employees as com- 
pared with alternatives and the informa- 
tion which emplovees have about the eco- 
nomic opportunities and the specific pro- 
duction conditions of the firm as compared 
with outsiders. It appears that considera- 
tions of this type must play some role in 
understanding the continued possibility of 
unemployment and particularly the slug- 
gish response of wages to market dis- 
equilibria. 

I am <ar from exhausting the implica- 
tions of an information-economical view- 
point fcr the economic world. I look for- 
ward to exciting developments in the next 
decade. 


Myopic Optimizing and Rules of Thumb 
in a Micro-Model of Industrial Growth 


By Richarp H. Day, SAMUEL MORLEY, AND KENNETH R. Smira* 


It has been argued by Wiliam Baumol 
and Richard Quandt (1964) and Day 
(1967) that rules of thumb can be efficient 
economic strategies when decision making 
is costly and when decision makers have 
imperfect information. The present paper 
augments this literature and analyzes an 
industrial growth model in which firms de- 
termine production and investment levels 
by solving a single period optimizing prob- 
- lem. The solption is carried out period after 
period rathér than bv making a complete 
lifetime’ plan involving forecasts of the fu- 
ture. We portray the firm as myopically 
groping toward: an unknown equilibrium 
through successive one-period. movements 
made by a simple linear programming allo- 
cation of the firm’s cash budget.! Cash 
availability is the channel through which 
market feedback, operating through the 
demand function, modifies behavior. Our 
model can be thought of as a dynamic, rule 
of thumb, approximation to an intertem- 
porally optimal investment and produc- 
tion path for the firm and industry. 

It is shown that, under certain condi- 
tions of demand and cost, an industry 


* University of Wisconsin, Madison. We were sup- 
ported in part by the National Science Foundation, Rice 
University, and the University of California, San Diego, 
respectively. 

1! Static theories of the firm that explicitly incorporate 
the capital budget go bacx at least to Sune Carlson, 
whose study was published first in 1938. More recent 
programming formulations are typified by, for example, 
Baumol and Quandt (1964). Our approach imbeds the 
capital budgeting problem in a dynamic setting in a way 
closely related to the work of John Williams. The result 
is a model similar to the generalized cobweb model of 
Day and E. Herbert Tinney (1969) and the methods 
employed by them are the basis of the analysis pre- 
sented here. We incorporate results reported in an ear- 
Her paper by Day and Richard Benson. 


il 


whose firms use our myopic investment 
rules will converge asymptotically to a 
perpetually maintainable capital stock. 
This solution is the long-run equilibrium 
of the perfectly competitive industry in 
which price just covers total costs of the 
marginal firm. In other words, a short- 
sighted optimization based on complete 
ignorance of demand can lead to equi- 
librium in the sense of theories based on 
perfect knowledge and polyperiodic time 
horizons. This is only one of several possi- 
ble outcomes, however, for under some- 
what different market conditions fluctua- 
tions in investment and production levels 
will eventually occur, perhaps after a pro- 
tracted period of growth. The model can 
also generate S-shaped industry growth 
paths, simultaneous saving and invest- 
ment, and investment at less than the 
maximum possible rate (excess borrowing 
capacity). All of these are commonly ob- 
served patterns of industry behavior. 

The possibility of industrial instability 
suggests the need for a risk-avoiding rule 
at the firm level. The rule introduced is the 
safety-first principle (see Andrew. Roy, 
Day, Dennis Aigner and Smith), a device 
‘that is easily seen to reduce the likelihood 
of unstable oscillations about industrial 
equilibrium. 


I. The Firm 


A firm during period t is assumed to pro- 
duce a single commodity in amount » at 
constant unit cost, c, using the services of 
a single durable capital good which itself 
can be purchased at the beginning of each 
production period at constant unit cost, q. 
The firm has inherited some stock of dur- 
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able capital, (1— ô)ks-ı, where 6 is a con- 
stant depreciation rate. It also has a stock 
of financial wealtk, purchasing power or 
“working capital,” m, which it can divide 


between current productions costs, ct, ` 


internal investment, gy, and external in- 
vestment or “banking,” se. Central to our 
model is the notion that there is a time lag 
between the incurrence of costs and sales 
receipts. Hence cash or working capital 
must be invested in production and enters 
as a constraint on the output of the firm. 
The output v, is produced during period t 
and sold in the market at the end of the 
period at a price not known at the time 
production and investment are deter- 
mined. We first consider rules that ignore 
the possibility of having inadequate work- 
ing capital in the next period. Later, in 
Section III, the investment and produc- 
tion rules are modified to take uncertainty 
into account. 

If capital is measured in units of output 
so that one unit of capacity is required for 
one unit of output, then the capital con- 
straint is 


(1) x, S (1 — ka + Ve 
“The cash or working capital constraint is 
(2) ox, + qt -+ Sto by S m 


where borrowing b is constrained to be less 
than or equal to some proportion of the 
available working capital:? 


Borrowiag is assumed to be for one period 
and m, is assumed to have been adjusted 
for the retirement of the preceding period’s 


? In reality, credit raticning policies are reflected in 
the parameter @ which car. be manipulateé by banks in 
response to changing aggregate economic conditions, 
reserve barking policies and characteristics of specific 
industries. A useful extension of the present study would 
allow for many industrial sectors and a banking sector 

- which adaptively modifies the @ parameter for each 
sector to bring about financial and product market 
equilibrium. 
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debt. Finally, the nonnegativity con- 
strain<s are . 


(4) ty Yes Sty ba ZO 


Assume for the moment that expected 
price. pf is given and that the firm bor- 
rows at rate z, which may be greater than 
i, the rate of return on external financial 
investment. Then the firm is assumed to 
choose its production, investment, and 
borrowing levels so as to maximize the one- 
period expected profit 


(5) al = (pi — ela — òg + is, — rbs 


subject to (1)-(4). 

The procedure is illustrated in Figure 1. 
MM’ :s the internal cash constraint, i.e., 
workirg capital without borrowing. It has - 
slope —c/g. NN’ is the wotking capital 
constraint with borrowing up to the limit. 
KK’ is the physical capital constraint. It 
may b= binding as shown in (a), (b), and 
(d), or slack as shown in (c). RR’ identifies 
a kinked isoprofit curve. Below the in- 
ternal budget constraint it has slope 
[p’—c(1+-2) ]/q(6+2). Above it, when bor- 
rowing occurs, it has slope [p’—c(1+r)] 
/(6+7>q. The change in slope reflects the 
higher opportunity costs of obtaining 
funds from outside sources when r>7. The 
set of feasible investment, production 
choices is the shade area. Each case (a)— 
(d) is essociated with a particular rule. A 
fifth rule occurs when the isoprofit lines 
are negatively sloped. In this case all work- 
ing capital is invested externally because 
production is unprofitable. 

The five rules of thumb associated with 
these cases may be enumerated as follows: 


I. Produce, Invest, and Borrow if: 
A. # zeir) tgar) 
or 

p ~el +17) 
n AEN 


62r 


VOL, 64 NO. 1 DAY, MORLEY, AND SMITH: RULES OF THUMB 13 


borrow and invest whenever price is 


and : 

(1 + Òm . greater than fixed plus variable cost or 
By 2 (1 — ò)kia equivalently when the net internal rate of 
” ` [A . y 


2 : return is greater than the borrowing rate. 
Condition A asserts that the firm should Condition B asserts that available funds 
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exceed the amount needed to fully employ 
inherited capacity. This is the maximum 
growth rate rule. 


II. Produce and Invest, Finance In- 
ternally if: 
A. ci +7) +g +i) 
sp <celtn+q64+n 
or equivalently 
pore! Py rae, 
q q 


B. m/c = (1 FS ô) kimi 





Condition A asserts that the net internal 
rate of return on investment is greater 
than the lending rate but less than the 
borrowing rate. It is therefore profitable to 
invest from retained earnings only. Condi- 
_ tion B asserts that internal funds must be 
sufficient to allow investment. This rule 
can, of course, only occur when r>i. 


IIL. Produce and Borrow for Production 
Only if: 


A, pi > c(1+7r) 
or equivalently 
pi =e 


(A 





>r 


B 


a @ 
Sa O 
C 


Condition A asserts that price is greater 
than variable cost or that the internal rate 
of return on funds invested in production 
is greater than the cost of borrowing. Com 
dition B asserts that there is excess ca- 
pacity relative to the supply of working 
capital including borrowing. 


IV. Produce and Bank, Do Not Invest if: 
cls <p <ce1+7)+¢64+71) 
or equivalently 
pi aes bi ~ cL +1) © 
z 9 


ô<i 


MARCH 1974 


The ccndition asserts that price covers 
variable but not fixed cost. Production 
using irherited capacity and working capi- 
talis profitable, but capacity additions are 
not, If more capacity is available than can 
be used given available working funds the 


- excess should be allowed to stand idle and 


to depreciate. 
V. Do Not Produce or Invest, Bank Only 
if: 
; pee 





pi <c +i) or <i 

In this case retained earnings cannot be 
investec profitably in the firm and should 
therefore be invested externally or banked. 


In shcrt, the firm produces whenever ex- 
pected price, ġť, is greater than variable 
cost, c-+ic, and invests whenever price is 
greater than variable plus capital costs, 
c+ic+q[6+2]. The firm borrows if its cash 
constraint is binding and its expected 
revenue covers total cost evaluated at the 
borrowing rate 7, We will make use of these 
facts in determining the possible time 
paths of the complete model. Before doing 
so, we must specify a price expectation 
model, < dividend policy, and define the 
source of working funds. We consider these 
in turn. 

We specify initially: the simplest possi- 
ble, naive price forecast: 


(6) pe = pri 


Next, we assume that firms have a target 
dividend policy of paying out interest on 
stockholders’ equity, defined as the value 
of the capital stock plus the direct cost of 
production. We recall that because of the 
production lag, the latter is a part of the 
owner’s total equity tied up in the indus- 
try. We also assume that this is supple- 
mented Ly a marginal dividend increase or 
decrease 8 based on supernormal profits, 
and that if losses are great enough, divi- 
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dends are reduced to zero.’ If d, are divi- 
dends paid out at the end of the period 
these assumptions mean that: 


(T) d, = max {0, ilgk, + cx. 


+ la — (1 + De — 8 + doled 


Alternatively we may write dividends as 
(7) dy = max {0, ilm, + g(1 — ô)ki:1] 
+ell} 


‘a form which shows that working capital 
must include a “sinking fund” for plant 
and equipment. Next, we assume that the 
source of internal working funds is past 
sales and past external investment less 
debt repayments. Given the assumed divi- 
. dend policy, internal working funds avail- 
able at the: beginning of period t-+1 are 
sales revenue plus “bank finds” less bor- 
rowing repayments and dividends: 


(8) mi = pet (1 F is — (+ rbi — h 


This is the fund that can be “put to work” 
either inside or outside the firm during the 
coming period. Finally, assuming constant 
depreciation ô, we have 


(9) ky = (1 — ô)kii + Yi 


We now have a complete model of the firm. 


Itis worth noting that it is a close analogue. 


of business and farm “budgeting” practice 
and hence is a reasonably plausible repre- 
sentation of actual behavior. 


II. The Industry 


In this section we discuss the pcessible 
growth paths of an induszry composed of 
firms using the plausible rules of thumb 
described above. We show that industry 
equilibrium is the long-run equilibrium of 
a perfectly competitive industry. Conver- 
gence to equilibrium may be oscillatory or 
asymptotic or the equilibrium may be un- 

3 This dividend policy, while plzusible, is not given a 


rational foundation in the presen: paper. However, it 
does display appropriate properties at equilibrium. 
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stable, depending on demand conditions. 

Let X?=/[p., w] be an industry de- 
mand function, where X? is the quantity 
demanded by consumers, and w, is a list of 
exogenous variables representing the in- 
fluence of all other prices and income. Let 
Y ixa=X, be total industry output, 
summed over all the firms in the industry. 
Assume that the market clears at a com- 
mon price for each firm. Then we may 
write 


(10) Pr = F(X, w) 


We shall assume that this price-output 
function is bounded, continuous and down- 
ward sloping for all w. 

The feedback effect of market demand 
on current decisions of the firm is repre- 
sented explicitly by substituting (10) into 
(8), where dividends are given by (7). 
Working capital for the 7th firm in year t is 
thus given by 


(11) mia = PX, wi) ti + + sci 
— (147) bi er — dit 


Output decisions by each firm, totaled for 
the industry, determine a market clearing 
price, which in turn determines expected 
future price and hence present output de- 
cisions. 

Equations (7), (9), and (11) together 
with the decision rules I-V form a closed 
dynamic system. Given initial values for 
Mio and kæ each firm determines Xio, Yio, 
Sio, and bio Summing output over all firms, 
equation (10) gives base period price, 
equal to pj by (6). The capital constraint 
is (L—8)(Riot+¥io) and equation (11) gives 
mia. Then from rules I-V we obtain a solu- 
tion #1, Sia, Yı Output can again be 
summed to get X, and the whole process 
repeated. In this way the behavior is gen- 


“erated over time of each firm in the indus- 


try and of the industry as a whole. 

It is the behavior of the industry as a 
whole that we now wish to explore. The 
analysis is greatly simplified and nothing 
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OUTPUT 


FIGURE 2. A GRAPHICAL CONSTRUCTION OF “NDUSTRY BEHAVIOR 


(Nole: Depreciation, dividends, and borrowing assumed zero. The spiral moves counterclockwise. Note how the bud- 
get constraint shifts outward while the capacity constraint shifts upward.) 


essential lost if we assume all firms have 
identical cost coefficients, price expecta- 
tions, dividend policies and initial ratios 
of working funds to available capital 
(mio/K io). Then in each period all firms will 
face the same expected profits and the 
same ratio of working funds to capital 
stock. All firms will behave in exactly the 
same way and rules I-V can be used to de- 
scribe aggregate behavior for the industry. 
Obviously the behavior of the industry 
will be identical to that of the individual 
firm. 

The dynamics of industry behavior can 
be displayed graphically by temporarily 


making a few further simplifying assump- 
tions. Assume no depreciation (6=0); as- 
sume no dividends are paid so that the 
equation d,= D is substituted for equation 
(7); also let g=1 and assume 6=0 so that 
no borrowing is allowed. Finally assume 
demanc is stationary so that w is constant 
over time. Now consider Figure 2. 

The upper right quadrant 1 represents 
the industry’s feasible region for aggregate 
investment and production. In the lower 
right quadrant, the inverse industry de- 
mand curve is drawn so that for any given 
industry output the realized market price 
can be projected onto the left axis. This 
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gives the expected price for the next pe- 
riod’s decision. Actual total revenue re- 
ceived is plotted against price received in 
quadrant 3. Since for the sake of this illus- 
tration we assume dividends are zero, this 
is the maximum amount of funds available 
the next period and determines the inter- 
section of the new budget constraint with 
the investment axis. Hence in quadrant 4 
a 45° line enables us to project new work- 
ing funds and in this way determines the 
feasible region for the next period. Neo- 
classical zero profit equilibrium exists at 


P = c1 +i) +g +i = cilet g) 


(given 6=0), a horizontal line somewhere 
in quadrant 2. 
The reader can experiment with demand 


curves of Various shapes and cost coeffi-’ 


cients at various levels to see how the 
growth path of the industry and its be- 
havior around equilibrium depend on the 
elasticity of demand at equilibrium. We 
note that when demand is elastic, cash 
available to the industry increases as the 
industry grows so that the budget con- 
straint shifts outward over time; but when 
demand is inelastic, the industry’s working 
capital budget contracts when output ex- 
pands. It is for this reason that converging, 
stable, and diverging cycles are all possi- 
ble. Since the amount of investment de- 
pends on cash available, borrowing would 
speed up the convergence toward equilib- 
rium, but it could also increase the amount 
by which equilibrium is overshot. Pre- 
sumably, lenders could modify this risk by 
lowering 6, the borrowing ceiling. They 
might be expected to do this in industries 
with an historic tendency to cycle. 

It is evident that depreciation, if al- 
lowed, would have the effect of moving the 
equilibrium price upward toward the elas- 
tic region of the demand curve and would 
have a stabilizing effect. Moreover, the 
tendency toward destabilizing overreac- 
tion might be moderated by changing the 
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naive price forecasting rule to one based on 
a weighted average of several past prices. 
It can also be seen that when industry out- 
put is initially small the growth path will 
be S-shaped. This is because the ability to 
invest depends on retained earnings which 
accumulate most rapidly in the low output, 
high price portion of the industry demand 
curve. Borrowing would steepen this por- 
tion of the path. 

The variety of possible outcomes of the 
industry adjustment process can be effec- 
tively summarized with reference to the 
industry demand curve and short- and 
long-run marginal cost curves as shown in 
Figure 3. 

Given demand curve D,, equilibrium for 
the industry is at £,. At this point, price 
equals long-run marginal cost, (B= (1+i)c 
+(5+7)q), the familiar result of static, 
neoclassical economic theory. Also, equi- 
librium investment is the amount needed 
to maintain a constant, fully employed 
capital stock, Y=6X, and dividends are 
exactly equal to the normal return on 


“funds invested in working and fixed capi- 


tal. If the demand curve is Da, long-run 
equilibrium with positive output is not 
possible, and if D, prevails, output even in 
the short run is uneconomic. None of these 
results is surprising, though of course here, 


PRICE, LONG RUN UNIT COST 





X Xe OUTPUT 


` Ficure 3. Lonc-Run EQUILIBRIUM 
a 
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unlike the neoclassical theory, they are 
characteristics of myopic optimizing rules 
of thumb in equilibrium., 

The most interesting results, which wé 
already have been at pains to emphasize, 
involve the analysis of when this long-run 
equilibrium is brought about. The discus- 
sion of Figure 2 already suggests that these 
involve a variety of interesting cases. For 
example, suppose initial output is greater 
than X. Frice covers variable but not fixed 
cost. The investment rules tell us that 
firms will produce up to the smaller of their 
cash or capital constraints but they will 
not invest. With depreciation the capacity 
‘and the output of the industry will fall 
toward X. The possibility of overshooting 
equilibrium from a path of initial growth, a 
possibility to which we have already al- 
luded, is sure to occur if long-run equilib- 
rium output is greater than the point 
where unit elasticity occurs in the market, 
i.e., when X >X.. If output is less than X, 
zach firm will invest up to the limit of its 
cash resources. This could easily increase 
production to above X, resulting in over- 
capacity. Further investment is unprofit- 
able and capacity is allowed to depreciate 
until it is less than or equal to X. If de- 
preciation has caused capacity to fall be- 
low equilibrium, investment will again be 
profitable, and the process will repeat 
itself. Thus some sort of oscillation around 
equilibrium will occur, the amplitude de- 
pending on the size of ô. 

An extreme possibility is for overcapac- 
ity to be so great that industry output 
brings abcut a price below even variable 
cost. According to rule V, the industry 
would be abandoned even though the 
profitability of entry for each firm would 
quickly be reestablished so long as there is 
some output at which consumers are will- 
ing to pay the full cost of production. The 
irrationality of such an extreme oscillation 
would be a thought that would no doubt 
cecur to decision makers within the indus- 


MARCH 1974 


try. They would have some rule in addition 
to rules I~V to protect themselves from 
such a situation. We shall take up this 
question in Section IIT. 
Before doing so we recognize that when 
demand is sufficiently small so that at no 
output level can price cover full cost in- 
cluding depreciation, the industry gradu- 
ally dec.ines, allowing its capacity to wear 
out without repair or replacement, but 
producing as much as it can until its work- 
ing capizal peters out altogether. When de- 
mand is still lower, such as in D3, an im- 


_ mediate demise is justified and entry would 


never be invited. 


It. Risk Aversion 


In tke above presentation we have seen 
that the industry adjustment process con- 
tains a variety of possible outcomes. In 
certain circumstances the use of a myopic 
optimizing rule of thumb leaves the firm 
satisfied with its decision in the sense that 
capacity was expanded at a maximum 
rate ard further expansion is desirable. 
While price expectations may not be ful- 
filled, the use of a naive price forecast may 
nevertheless result in fulfillment of the 
firm’s qualitative expectation that invest- 
ment is profitable. In other circumstances, 
however the firm’s qualitative expectation 
will not be fulalled. Investing in new ca- 
pacity at the maximum rate results in 
overshooting the equilibrium and, thus, 
excess capacity. This possibility may lead 
the firm to more cautious behavior than 
that described in Section I. 

In particular, the industry tendency to 
destabilizing over-reaction will be reduced 
by introducing risk aversion behavior on 
the parz of the firm. We incorporate this 
idea here by introducing a safety con- 
straint designed to prevent a disastrous 
drain or: liquidity. It is derived from Roy’s 
strict sazety-first principle by assuming 
that the firm ects as if its total revenue 


-were a random variable with standard 


« 
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deviation ø. It is not unreasonable to sup- 
pose that firms might act in this way for at 
least two reasons. In the first place, if all 
firms are investing, the firm will not know 
what their combined effect will be on total 
industry capacity. The change in capacity, 
combined with the industry elasticity of 
demand will determine a price decrease, 
given the demand function. Combined 
with this capacity effect is a second effect 
resulting from the growth over time in in- 


dustry demand. There is no reason why - 


this growth rate should be constant or that 
firms will know the rate. Whereas the 
capacity effect tends to decrease expected 
price, the growth effect tends to increase it. 
Explicitly considering the price as if it 
were a random variable influences the 
firm’s behavior by affecting the internal 
working capital which the firm can plan to 
carry forward into the next period. If price 
were to be substantially less than expected, 
the firm could be left without sufficient in- 
ternal funds to continue operations. The 
greater the chance that such an undesir- 
able event will occur, the more risky it will 
be to follow the myopic rule. 

Suppose the firm treats next period’s an- 
ticipated working capital fu as if it were 
a random variable with expected value: 


Elms) = pla + 1+ ds — A+na-— df 
where 
di = max {0, i(gk, + cx) 
telp — (1+ ide — 6 + Dale) 


and variance g?. It can be shown that: 


g? 


P, {m1 £ Mo} S$ ——__—_—— Sa 

K (Elgin) = Mp)? 
where Mp is a disaster level of working 
capital. The certainty equivalent is there- 
fore 


0D Rona) Sale t 
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That is, the firm adds a margin of error to 
its estimate of future cash requirements to 
guard against unexpected “short-falls” in 
actual revenues, a fairly plausible rule of 
thumb. 

Using the definitions of saving, borrow- 
ing, and dividends, and relation (2), equa- 
tion (12) can be rewritten as 


(13). L — ADA — B) + bal + A) |x 
— gL tay = M — m + igl — dk 

when the firm is banking, and as 
(14) [bf —(1+i)e(1—B) +8q(6-+4) —(r—a)c] x 
—(A+nqn2 M—(Atr—i)m+ig(l—8) Ra 


when the firm is borrowing. 

The coefficient of « will be positive 
whenever production is profitable. It is the 
addition to. end of period working capital 
per unit of output. The coefficient of y 
measures cash drain per unit of invest- 
ment. The left-hand sides of (13) and (14) 
show the amount of working capital above 
present levels which must be generated 
through production. Generally one would 
expect the left-hand sides of (13) and (14) 
to be positive. That is, desired working 
capital plus the payment of dividends on 
capital should usually be greater than 
working capital on hand. If production is 
profitable, the greater output is, the 
greater expected working capital at the 
end of the period will be. It is therefore 
only where investment is taking place that 
the expected working capital constraint 
could be binding. 

The decision problem for the firm is now 
represented as the maximization of (5) 
subject to (1)-(3) and (13)-(14). Several 
possible outcomes of this modified prob- 
lem are shown in Figure 4. The feasible 
region is greatly compressed by the safety 
constraint which appears as the kinked 
line SS’. To the left of the kink, the con- 
straint has slope 


[el — +00) —B) +696 +0)]/9(1 +1) 
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FIGURE 4, Decision RULES FOR THE FIRM WITH RISK AVERSION 


‘which is the range in which borrowing does ` [(# HDA — 8) + Bgl t i) 
not occur. When borrówing takes place to 
` the right of the kink, the slope is . — (r — Dea +n 
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The additional rules of thumb to which 
the various possible risk’ programming 
solutions correspond can be expressed as 
follows: 


T’. Produce, Invest, and Borrow Up To 
the Borrowing Constraint it: 


A. p > cL triti 
B..6m<{Bg+o+ 
(A ++I) kal 8)q+(A—q(1+i))om} 
+fA-gitnteéi-n} 
for m> (1—ô)ckiı or 
(1+ Om — (1 — kic 
gate 
B+ (A+¢Gé-—n)kall — ô) — mG — r) 
©  A+tcei-N—gitn 
for m, <(1— ô)ckiı 








In these and the following expressions 
A = (pi — (1+ a)c)(1 — B) +L +4) 
and 1 


B = M — m + igl — dk 


Condition A asserts that investment is 


profitable, and condition B asserts that the 
borrowing limit is reached before the firm 
has invested up to the limit imposed by 
the safety margin. The two resource side 
conditions stem from the same difference 
in initial conditions on working and fixed 
capital alluded to in case VII below. The 
solution for m>ia(1—8)c is shown in 
Figure 3d. 


VI. Produce, Invest, and Save if: . 
A. pf >At . 
B+A(1— 6)ki-1 0 m— c(i ~ Sher 
A— git) q+c 
C. m > c(1 — ô)kiı 





Condition A asserts that investment is 
profitable. Condition B means that the 
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safety margin constraint is reached before 
the firm has invested all of its cash re- 
sources. Condition C asserts that the capi- 
tal constraint is binding. This solution is 
illustrated in Figure 4b. 


VII. Produce, Invest, and Borrow Up To 
the Safety Margin Constraint if: 


A. pi > clLtn+Qq(6+n 
B. {Bq +6) + 
(A-+e(1 +4) hea(t — 8)q+ (A — g(1+2)) me} 
+{A-gitn+ci-n} < Om, 
for m>kya(1— 8)¢ or 
BEARS Ae Mee 
A~qltn+ci-—n 
Bites Oym — c(1 — ôk 
A q + 
for m, < (1 — ò)cki-1< (1+0) m 








Condition A asserts that the internal rate 
of return on investment is greater than the 
borrowing rate of interest. Condition B 
means that the’ cash safety margin is 
exhausted before the firm has invested up 
to the limit of its borrowing capacity. 
There are two resource side conditions 
here reflecting the difference between the 
solution when the capital constraint is less 
or greater than the working capital con- 
straint. The solution for the former case is 
illustrated in Figure 4c. 

In the absence of risk averting behavior, 
the firm always invests, when it invests at 
all, up to the limit of its cash resources or 
borrowing capacity. When uncertainty of 
the future receipts is-accounted for, how- 
ever, guarding against possible future illi- 
quidity becomes an important part of the 
firm’s dynamic investment strategy. In- 
vestment in fixed capital requires an ex- 
penditure of current working capital which 
is in excess of the added receipts which 
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that investment is expected to produce in 


the initial period. Investment requires a . 


net cash drain in the amount g(1+r) 
—c(i—r)—A. It therefore may be ra- 
tional to forego capital accumulation, 
even when investment is profitable, if the 
cash drain increases the probability of hav- 
ing a future shortage of working capital to 
an unacceptable level. Risk aversion is 
consistent with a firm simultaneously sav- 
ing and investing, or borrowing less than 
the full amount available to it even when 
investment is profitable. 

A change in the firm’s estimate of un- 
certainty, g, or in its minimum acceptable 
probability of having too little working 
capital, will definitely affect its investment 
behavior. An increase in uncertainty, for 
example, will increase the intercept of 
curve S, thus shifting it to the right in 


Figure 4. This will reduce investment in all’ 


cases where the safety constraint is bind- 
ing. 

Risk aversion could be thought of as an 
alternative to, or an example of, a cost of 
adjustment. It is a factor explaining the 
speed of adjustment of an industry or a 
firm when it is not in long-run equilibrium. 
Interestingly enough, on the industry level 
this cautious behavior reduces the prob- 
ability of unstable cycles around equilib- 
rium, because it reduces the size of the 
periodic change in output and capacity 
which each firm in the industry will under- 
take. 


IV. A Comparison with Alternative 
Theories 


How does our myopic optimizing model 
compare with other micro-economic theo- 
ries of investment? A number of recent in- 


vestigators have found that the firm’s . 


financial position has an important in- 
fluence on its investment behavior (W. H. 
Locke Anderson, John Lintner, and John 
Meyer and Edwin Kuh). The model pre- 
sented in this paper provides a ‘rationale 
for this result. 
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The neoclassical theory of investment as 
develcped by Dale Jorgenson and Jorgen- 
son and James Stephenson represents an 
alternative explanation for investment by 
the firm. In that theory the firm forecasts 
the er:tire future, determines an optimal 
capital stock and then invests as fast as is 
technologically feasible to achieve this op- 
timur. The speed of adjustment is not 


variable and investment at less than the ` 


rate imposed by a borrowing ceiling never 
appears rational. In order to derive an 
optimal capital stock, it is assumed that 


’ the current production level is the long- 


run optimum. (See Jorgenson, p. 249.) 
Even under assumed stationary market 
conditions this assumption is inconsistent _ 
since as the capital is installed, the output 
level will change. Essentially therefore 
their investment plan is based on a possi- 
bly saboptimal rule for determining the 
succession of capital stocks. By way of 
contrast the business firm of this paper 
makes only a shortsighted forecast. It 
computes a fitst step on some trajectory 
which, as we have seen, may or may not 
converge to equilibrium and long-run 


‘purely competitive optimality. If it con- 


verges, it does so according to quite simple 
rules, ekin to trial and error, that do not 
estimate equilibrium at all. Furthermore 
our anélysis incorporates risk, uncertainty, 
and liquidity, three factors which are as- 
sumed away in the standard treatment. 
Another segment in the literature (John 
Gould, Robert Lucas, and Arthur Tread- 
way), adds a dimension to the neoclassical 
theory by allowing the firm’s computation 
of an investment plan to depend on the 
cost, of the firm’s adjustment to a larger 
scale of operations. This theory involves . 
the use of intertemporally optimal strate- 
gies based on perfect foresight. But, if al- 
lowance is made for the cost of information 
and risk, the optimal path might be closely . 
approximated by the myopic rules dis- 
cussed here. There no doubt exist condi- 
tions cf demand and cost where an indus- 
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try of myopic optimizers would converge 
to the long-run optimal capital stock along 
an optimal adjustment path. 

Whether or not a truly optimal result is 
brought about in reality is an important 
empirical question. But the actual path, 
whatever its properties, seems to us best 
described as the result of a cautious grop- 
ing toward an unknown equilibrium, in 
which future developments as they be- 
come known through market feedback tell 
the firm whether its goal has been passed 
in the fog or still lies somewhere ahead. 
Levels of investment and the speed of 
adjustment may be better explained by 
myopic optimizing with imperfect infor- 
mation and allowance for risk, than by the 
presently popular neoclassical model. 
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International Capital Movements and the 
Patterns of Economic Growth 


By YUSUKE ONITSUEA* 


The purpose of this paper is to extend 
recent contributions in the theory of inter- 
national capital movements and develop a 
more general approach by which the long- 
run growth patterns of an open economy, 
including those of a “mature creditor 
country,”! can be analyzed. Since Roy 
Harrod’s emphasis on a dynamic approach 
to the theory of foreign investment, Evsey 
Domar, Harry Johnson, George Borts 
(1964, 1971), James Hanson and Philip 
Neher, Akihiro Amano, and Koichi Ha- 
mada have developed and elaborated a 
dynamic theory. Most of these contribu- 
tions, however, confined the discussion to 
the analysis of the final stationary state or 
golden rule path of an open economy.? 
The effect of international capital move- 
ments upon an open economy in the vari- 
ous stages of economic growth have net, 
therefore, been adequately examined.’ In 


* Economist, International Monetary Fund. This 
paper is a compendium of my unpublished doctoral dis- 
sertation. The study was supported by a Ford Doctoral 
Dissertation Fellowship. I am grateful for the guidance 
end encouragement given by H. Uzawa, R. A. Mundell, 
H. G. Johnson, and R. Parks. I would also like to thank 
Franklin Mills, and Hiroshi Ono whose comments and 
suggestions were very helpful. I also received helpful 
comments from the participants including Harl Ryder 
in the symposium on “Uncertainty and/or Capital” 
celd at Yale University in 1968. 

1 A creditor country whose investment income ard 
amortization funds become greater than the volume of 
capital exports and reinvestment. See also fn. 14. 

2? There are a few exceptions; see Hamada, and Han- 
son and Neher. 

3 One of the limitations of previous contributions is 
that they do not take into consideration the marginal 
ecficiency of investment which is the prime factor gov- 
erning domestic capital accumulation. As a result, the 
mechanism of the growth of an open economy whose 
level of capital accumulation is below or above that of 
equilibrium has not been adequately treated. For exam- 
fre, there is no adjusting mechanism in ear¥er works 


particular the problem of a mature creditor 
country remains largely unexplored.‘ 

The clues to a more general approach 
lie in the recent contributions by Lloyd 
Metzler and Hirofumi Uzawa (1968). In 
his lucid analysis of the short-run adjust- 
ment mechanism of an open economy, 
Metzler explicitly identifies the Keynesian 
marginal efficiency of investment as the 
supply of new securities, the saving as de- ~ 
mand for them and excess saving as excess 
demand for them (capital outflows). 
Uzawa pointed out that the approach 
based on the schedule of marginal product 
of capital (marginal output-capital ratio) 
alone could be misleading in the case -of 
portfolic investment and suggested an 
analytical framework in which the sched- 
ule of savings and marginal efficiency of 
investment (as distinguished from mar- 


_ ginal product of capital) play a central 


24 


role. Tke recent developments in the dy- 
namic theory of investment made by 
Robert Lucas, Jr., Arthur Treadway and 
Uzawa 1969) have also provided the 
missing -ink between the desired level of 





other than mstantaneous adjustment of capita] stock if 
the equilibrium growth is disturbed by sudden changes 
in parameters such as world rate of interest. This, how- 
ever, involves conceptual difficulty because one of the 
basic economic realizies which give rise to capital move- 
ments is the fact thet the levels of capita] stock. cannot 
be adjusted instantaneously and that there is a persis- 
tent difference in the rates of return to real capital 
among regicns and countries. 

4 There are only few exceptions; see, for example, 
Domar, alsc see fn. 13. 

5 This epproach is represented by Murray Kemp, ch. 
13-14, and G. D. A. MacDougall. 

€ For the zonceptual difference between the marginal 
efficiency of investment and the marginal product of 
capital, see Abba Lerner. See also Onitsuka, pp. 12-23. 
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investment and the continuously growing 
capital-labor ratios. 

In this paper, I utilize Uzawa’s ana- 
lytical framework and attempt to integrate 
some aspects of the abovementioned con- 
tributions. The long-run growth patterns 
of an open economy will be discussec in 
terms of various phases of economic 
growth characterized by levels of the 
capital-labor ratio and per capita indebted- 
ness and of the direction of capital flows. 
The paper will discuss the relative size of 

. capital flows and interest receipts (pay- 
ments) in each growth phase. In particu- 
lar, it will be shown that a mature creditor 
country whose interest receipts exceed 
capital exports is in the final subphase to 

“which an economy converges when the 
savings ratio is larger than a certain value. 
The discussion is confined to international 
capital movements in the context of port- 
folio investment as in the abovementicned 
contributions. Section I presents the theo- 
retical framework including the model. 

` The factors determining the direction and 

` magnitude of international capital move- 
ments will also be discussed. In Section IT, 
I analyze the growth patterns of an open 
economy. The long-run growth patterns 
depend upon the magnitude of the saving 
ratio relative to other parameters and are 
classified into three cases according to the 
nature of the steady stationary state to 
which the growth paths converge. These 
are: 1) high saving ratio case; 2) low saving 
ratio case I; and 3) low saving ratio case IT. 
For each case, various growth paths cf an 
open economy will be examined in terms 
of the abovementioned characterization. 


I. Theoretical Framework 
A. The Model 
As mentioned in the introduction, the 
most important characteristics of interna- 
tional capital movements in the context of 
portfolio investment is the international 
exchange of buying power (claims on cur- 


. 
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rently produced commodities) for securi- 
ties (claims on future income streams).’ It 
is, therefore, important to treat this aspect 
explicitly in the analysis of capital move- 
ments and to make a conceptual distinc- 
tion between international capital move- 
ments and changes in capital stock (real 
capital) which may or may not be related 
to capital movements? as such. 

Let us consider a small country which is 
faced with a perfectly competitive inter- 
national capital market. The country pro- 
duces only one kind of commodity which 
can be either consumed or invested as capi- 
tal goods. With a one-commodity model, 
we can simplify the analysis by concen- 
trating on the effects of capital movements 
upon capital accumulation and other mac- 
roeconomic variables. For our purpose, the 
trade of commodities, including that of in- 
vestment goods, need not be treated ex- 
plicitly because of the primarily financial 
nature of capital movements. 

Let B be the value of net holdings of 
foreign securities by a small country, 7 the 
prevailing world rate of interest, and T be 
the interest receipts. Then we have 


(1) T= iB 


And, if the world rate of interest remains 
constant over time? 


7 This financial transaction can be also referred to as: 
1) foreign investment (excluding direct investment); 2) 
lending (borrowing); and 3) export (imports) of capital 
(excluding direct investment). 

è Bertil Ohlin and Carl Iversen made the clear dis- 
tinction. They identify capital movements as move- 
ments of “buying power” (Ohlin) or “waiting” (Iversen) 
and distinguished them from the shifts in real capital, 
calling the latter “factor movements.” J. E. Meade and 
Mundell also made a similar distinction. MacDougall 
and Kemp, however, do not seem to make this distinc- 
tion. Furthermore, the exports of capital goods (ma- 
chines) or renting them out are not exports of capital 
because in neither case is sales of securities or borrowing 
involved. The former is merely exports of commodities 
and the latter is sales of service of machines. For fur- 
ther discussion of the concept of capital movements, 
see Onitsuka, pp. 12-23, and Ohlin, chs. 20 and 21; 
Iversen, pp. 19-20; and Meade. i 

° If the world rate of interest rate is changing, the 
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(2) B= T/i 


The increase over time of the value of 
foreign securities is equal to the excess of 


savings § over investment J, or excess de- | 


mand for new securities. That is, 

(3) B=S-—I 

where savings depend upon the level of in- 
come F and the saving ratio s which is 


assumed to be a function of the rate of 
interest, 


(4) S = s@)Y¥ = s@(F(K, L) + T) 


` where F(K, L) stands for national product 
as a function of capital and labor. Invest- 
ment is determined by the following sched- 
ule of marginal efficiency of investment!® 


(5) I = o(4, r)K 


where ¢ is the investment expenditure per 
unit of capital stock, and y the expected 
rate of profit. l 

Together with equations (2), (4), (5), 
equation (3) indicates how the rate of in- 
crease in interest receipts 7 is determined 
for the given K and T at each moment in 
time 


(6) T= is(F(K, L) + T) — pK 


The other two basic variables, capital 
stock and the number of workers are in- 


creasing according to the following equa- 


tions: 
(7) K =32K 
(8) L=nL 





transformation does not hold. That is to say, dB/dt 
= (1/1) (dT /dt)— (ds/dt)(T/i?), The second term of the 
right-hand side stands for capital gain or loss due to the 
changes in interest rate. 

10 Foy given world rate of interest and rate of profit, 
each firm chooses the optimal rate of increase in capital 
stock, z, maximizing the present discounted value of net 
profit. In turn the level of z determines the level of in- 
vestment expenditure ¢; i.e.,¢=(z) =(i, r). Note also 
that ðġ/ði <0, 0¢/dr>0, For the details of derivation 
of the investment schedule, see Uzawa (1969). 
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The above differential equations, (6), (7), 
and (8), can be reduced to a two-equation 
system by using per capita variables. 


(9). ¢= Gs — ae +i - 44,98) 
(10) k= (z — nk 


where q is per capita interest receipts, 
T/L, and k the capital-labor ratio, K/L. 


B. The Faciors Governing International 
Capital M ovement 


In describing the factors governing the 
capitel flows, it is convenient to make a 
conceptual distinction between two as- 
pects. Savings, investment, and capital 
flows will be called “the fow aspect” be- 
cause they have a flow dimension, i.e., 
change per unit of time. The levels of 
capital accumulation and external in- 
debtedness will be called “the stock as- 
pect” since they have a stock dimension. 
As ecuation (6) shows, it is the flow aspect, 
not the stock aspect, which directly de- 
termines the direction and magnitude of 
capital flows. The stock aspect influences 
capital flows only to the extent to which it 
affects the flow aspect. ‘Fhe manner in 
which zhe stock aspect influences the flow 
aspect depends upon the world rate of in- 
terest, time preference and the marginal 
efficiency of investment which is affected 
by the endowment of entreprenerial ca- 
pacity zo increase capital stock. This point 
needs to be emphasized because it has not 
received adequate attention. Its implica- 
tion is that one cannot analyze interna- 
tional capital movements in the context of 
portiolio investment without explicitly 
taking into account the flow aspect. For 
example, it is possible that a ‘“‘capital- 
poor” country, i.e. a country with low 


u Equation (6) is transformed to equation (9) utiliz- 
ing the icllowing relation: 7/L=¢-+gn. Similar equa- 
tions have been derived by a number of authors of the 
abovementioned contributions. However, these authors 
did not incorporate explicitly the schedule of marginal 
efficiency bf investment as mentioned earlier. 
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capital-labor ratio, exports capital to a 
“capital-rich” country if. the effects of a 
high saving ratio and a small endowment 
of entrepreneurial capacity in the capital- 
poor country dominates that of the high 
marginal product of capital in the security 
market. In other words, a country which is 
poor in capital stock can be a capital-rich 
country in terms of portfolio capital in the 
sense that it has an excess demand for new 
securities at the world equilibrium rate of 
interest. 1? 

The factors which dictate the capital 
flows can be analyzed by differentiating 
equation (6) with respect to each of these 
factors. 


(11) al -i>0 
€ 3s 
(12) a$ -1<0 
ar 
aB OF(K, L 
a. 22 (K, L) 
aK OK 
ðp OF 
4 -20 
Or OK? 
(14) ee >0 
ar 
ðÈ ðs ð 
(15) ne a E 
ði t ði 
OB 


(16) —-=F(K,L)+T>0 
Os 

The inequalities (11) ard (12) indicate 
that an increase in savings (investment), 
ceteris paribus, increases (decreases) capi- 
tal outflows by an equal amount. The in- 
equality (13) implies that the effect of 
capital accumulation on the capital out- 
flow cannot be determined a priori. An in- 
crease in capital stock increases savings 
through higher income but the effect upon 


2 For more detailed discussion, see Onitsuka, pp. 12- 
23. 3 
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investment is not certain, i.e. while a 
lower rate. of profit will reduce investment 
per unit of capital the scale factor K is 
larger. However, the primary effect of cap- 
ital accumulation upon investment is 
likely to be a reduction caused by a fall in 
the rate of profit. It is assumed in later dis- 
cussion that an increase in capital stock, 
other factors kept constant, results in an 
increase of capital outflows. The inequality 
(14) shows that an increase in the value of 
foreign securities or interest receipts leads 
to an increase in capital outflows through 
an increase in aggregate savings. The in- 
equality (15) indicates that an increase in 
the world rate of interest increases the 
country’s capital exports. The inequality 
(16) indicates that an increase in the sav- 
ing propensity or a reduction in time pref- 
erence always increases capital outflows. 
Finally, the effect of an increase in the sup- 
ply of entrepreneurial capacity, which is 
not shown among the above inequalities, 
is uncertain because while it decreases the 
investment expenditure required to achieve 
a given rate of increase in capital stock, 
the firms’ desired growth rate of capital 
stock will also increase due to the greater: 
profitability of investment. 


C. Characterization of the Growth Phases 


The various phases of economic growth 
of an open economy can be characterized 
in terms of the stock aspect and the flow 
aspect. The first characteristic is the level 
of foreign securities held by the residents 
of the economy. It indicates the net posi- 
tion of an economy’s accumulated capital 
transactions with the rest of the world. An 
economy is called a “creditor” if it holds a 
positive level of foreign securities, i.e., 
T/i=B>0, and a “debtor” if the rest of 
the world is holding securities issued by 
the home country’s firms, i.e., T/i<0. 

The second characteristic is the level of 
capital flows or excess demand for new 
securitigs. An economy will be called a 


. 
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. “capital-exporter” if it has an excess de- 
mand jor new securities, i.e., 7/i= B>O, 
or S>J, at the world rate of interest, and 
a “capital-importer” if it has excess supply 
of securities T/i= <0, or S<I. ` 

The characterization of the growth 
phases is presented in Figure 1. The verti- 
cal axis in the figure indicates the level of 
per capita interest receipts and the hori- 
zontal axis indicates the level of the capi- 
tal-labor ratio k. The k-axis is also called 
the zero-debt line because the holding of 

foreign securities on this line is zero, i.e., 

B=T/i=0. The zero-capital flow line 
along which the level of capital flow is zero, 

i.e., B=0 has a negative slope because an 

increase in capital-labor ratio will increase 

capital outflow due to higher income and a 

lower rate of profit. Therefore, a decline in 

per capita interest receipts is required to 
maintain the capital flow at its original 
level. In the area above the zero-capital 
flow line the holdings of foreign securities 
are increasing, i.e., B>0O and they are de- 
creasing below it, i.e., B<0. By combining 
those two characteristics, we have four 
types of growth phase. An economy will be 
called a ‘“‘creditor-importer’” if it is a credi- 
tor in terms of the stock aspect, i.e., B>0, 
but a capital-importer in terms of the flow 


1 See the Appendix, Section 1. * 
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aspect. i.e. <0. Likewise we have a 
“debtcr-importer,” a ‘debtor-exporter” 
and a “creditor-exporter’” as shown in 
Figure “. 

Finaly, it is possible further to divide 
each growth phase into two subphases by 
examiring the relationship between the 
volume of capital exports (imports) and 
that of inflow of funds due to investment 
income. This extension turns out to be use- 
ful in aralyzing the abovementioned prob- 
lem of a mature creditor or the “import 
balance” problem.'* 

The lines which divide each phase into 
two subphases are obtained by the follow- 
ing relationship in which the volume of 
capital Jows equals that of interest pay- 
ments ‘receipts). : 


iB; 
By 


=1 





(17) |R| = 





| T 
T/i 
where R. is the ratio of the inflow (outflow) 
of funds due to interest payments (re- 
ceipts) to flows of funds due to capital ex- 


ports (imports). This ratio will be called 
the inflow-outflow ratio. In the case of a 





“4 The azistence of this phenomenon was known as 
early as Cairnes and Marshall. In the 1940's, it received 
attention again when Domar, Buchanan, Hinshaw, and 
others addressed themselves to the likely consequences 
of contirued foreign aid and investment. However, the 
emphasis was upon the impacts of import balance upon 
domestic employment and most of the analysis is in 
terms cf numerical examples. In particular, Domar at- 
tempted to develop a more general approach by examin- 
ing the relative magnitudes of the factors which deter- 
mine the growth path of a creditor country. These con- 
tributions, however, isolate the foreign sector from do- 
mestic capizal accumulation and do not treat this aspect 
as a particular stage of economic growth of an open 
economy. See Domar; Buchanan, pp. 166-80, 206-39; 
Hinshaw, pp. 661-71; and Hal Lary. 

18 In Domar’s case, the inflows of funds include not 
only inter2st receipts but also amortization funds. The 
outflow of funds, therefore, becomes gross foreign in- 
vestment which includes reinvestment of amortization 
funds. Th2 inflow-ourflow ratio (R) becomes G@B-+-A)/ 
(B+C) where A and C stand for amortization and rein- 
vestment, raspectively. By dividing both the numerator 
and denominator by B, we obtain R= (¢+a)/(b+c) 
where a, 3, and c are amortization ratios (A/B), the 
growth rare cf foreign securities (B/B) and the ratio of 
reinvestmert to the value of foreign securities. This 
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creditor-exporter and debtor-importer, the 


ratio is positive because investment income 
and portfolio capital flows in an opposite 
direction and therefore have the same signs 
in our definition of variables. Hence equa- 
tion (17) in this case becomes 





(18) RP St 
Taking into account equation (6), 
1 
(19) Py [sf(k) — oh] 


In the case of a creditor-importer and 
debtor-exporter, the ratio is negative be- 
cause both types of funds flow in the same 
direction. Hence equation (17) becomes 


- (20) R,=-—1 
or ` 
; —1 
(21) q= ice [sf(k) — ok] 


The lines indicating equality of capital 
flows and interest receipts (payments) and 
the subphases generated by these lines are 
shown in Figure 2. 

In the ‘case of a creditor-imperter 
(debtor-exporter), aggregate interest re- 
ceipts (payments) which are initially 
larger than capital inflows (outflows) 
eventually become less than capital in- 
flows (outflows), since interest receipts 
(payments) are declining in this phase. A 


country in the early stage of the phase is 


called an “immature creditor-importer” 
(an “immature debtor-exporter’’). Like- 
wise we can have an “immature debtor- 
importer” (an “immature creditor-ex- 
porter”) if interest payments (receipts) are 
less than capital inflows (outflows) and a 
“mature debtor-importer”’ (a “mature 
creditor-exporter”) if interest payments 
(receipts) are greater than capital inflows 





gross inflow-outflow ratio, R, however, is analytically 
equivalent to our net inflow-outflow ratio, Rn, in the 
small country case because the amortization it receives 
has to equal its reinvestment to the rest of the world. 
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(outflows). Those characteristics of the 
growth phases and subphases are sum- 
marized in Table 1.16 Of particular impor- 
tance is the subphase representing the ma- 
ture creditor-exporter which is marked by 
a hatched area. It is the phase in which 
interest receipts exceed the volume of capi- 
tal exports and the economy enjoys a net 
inflow of funds. Symmetrically, a mature 
debtor-importer suffers from net outflow 
of funds in spite of capital imports. 


II. Patterns of Economic Growth 
A. The High-Saving Ratio Case 


This is the case where the country has a 
saving ratio higher than the ratio of the 
growth rate of population and the world 
rate of interest, i.e., s>/i. Various possi- 
ble growth paths are shown in the phase 
diagram (Figure 3)!” which is obtained by 
superimposing the s=0 line and the g=0 
line onto Figure 2. 

Path A in the phase diagram shows the 


16 For a similar but somewhat different classification 
of development stages, see C. P. Kindleberger. 

17 For the explanation of Figure 3, see the Appendix, 
Section 2. , 
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TABLE 1—THE SUMMARY OF PHASES or Economic GROWTH 
I II III IV 
Phases Creditor-Importer Debtor-Importer Debtor-Exporter Creditor-Exporter 

Subphases Ia Ib Ha IIb IMa TIIb IVa IVb 
Immature Mature Immature Mature Immature Mature Immature Mature 
creditor- creditor- debtor- debtor- debtor- dettor- creditor- creditor- 
importer importer importer importer exporter exporter exporter exporter . 
Interest Interest Interest Interest Interest Interest Interest Interest 
receipts receipts payments payments payments payments receipts receipts 
are greater are less are less are greater are greater are less are less are greater 
than capi- than capi- than capi- than capi- tham capi- than capi- than capi- than capi- 
tal inflows talinflows talinflows talinflows tal out- tal out- tal out- tal out- 

flows flows flows flows 








typical path of an open economy with a 
high saving ratio. In subphase Ila, a 
capital-poor country opening the economy 
to the world capital market first becomes 
an immature debtor-importer by import- 


ing capital. The volume of capital imports 


exceeds that of interest payments because 
a low capital-labor ratio gives rise to a 
high marginal product of capital, thereby 
causing a large volume of capital imports 
relative to foreign debt which is only be- 
ginning to be accumulated. 

As the domestic capital accumulation is 
accelerated by capital imports, the margi- 
nal product of the capital stock declines. 
Capital imports decrease relative to in- 
terest receipts owing to a higher rate of 
domestic savings and to declining invest- 
ment. The volume of capital imports be- 
comes first equal to and then less than that 
of the interest payments as the economy 
hits the R,=1 line and becomes a mature 
debtor-importer (subphase IIb). 

By the time the economy arrives at the 
zero-capital flow line, capital imports are 
reduced to zero. In the subphase IIIa, the 
direction of capital flows reverses. The 
economy now becomes an immature 
debtor-exporter with capital exports still 
less than interest payments to foreigners. 

In subphase IIIb, the volume of capital 


exports becomes first equal to (the R,= —1 
line) and then greater than that of debt . 
servicing to the rest of the world. As the 
cumulétive effect of capital exports mani- 
fests itself, the debtor’s position is reduced 
to zerc (zero-debt line) and the economy 
turns into a creditor becoming an imma- 
ture cr2ditor-exporter (subphase IVa). Its 
interes: receipts are still less than that of 
the capital outflows. 

Finally, the economy hits the R,= 1 line 
again end moves into subphase IVb of a 
mature creditor-exporter where interest 
receipts exceed the volume of capital ex- 
ports. The economy will remain as a ma- 
ture creditor and enjoy inflow of funds. 
forever in spite of capital outflows. Path B 
indicates that an immature creditor-im- 
porter characterized by a high level of 
foreign security holdings and a low capital- 
labor ratio can become a mature creditor- 
exporter without being a debtor-importer 
or a deator-exporter. 

Path C shows that a mature creditor- 
exporter remains in the same subphase for- 
ever, although initially it could suffer from 
a declir.e in per capita interest receipts. 

Two characteristics of the growth pat- 
tern resulting from a high saving ratio 
should be mentioned. First, no matter 
where they start, the paths end up with a 
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mature creditor-exporter and the per 
capita income increases indefinitely due to 
accumulation of foreign securities. Sec- 
ondly, the per capita income f(k)+q is al- 
ways increasing along the paths in the 
positive income region. A path like D 
which would lead the economy to a nega- 
tive-income region due to increasing in- 
debtedness does not exist,’® unless the 
initial condition lies in the negative-income 
region. 

Most of the previous contributions con- 
fine themselves to the steady stationary 
state as mentioned earlier. However, as 
can be easily seen from Figure 3 analysis 
confined to the growth paths in the sta- 
tionary state permit us to examine only 
‘growth paths in the subphases IIIa, IIIb, 
IVa, and IVb, leaving out those in the 
phases of a creditor-importer (Ia and Ib) 
and a debtor-importer (IIa and IIb). In 
particular, the growth process of an open 
economy in phases II and III is worth 
treating explicitly since it corresponds not 
only to the early development stages of 
some of the developed countries but also to 
the current status of developing countries. 

As the economy approaches the sta- 
tionary state, the inflow-outflow ratio con- 
verges to the reciprocal of the saving ratio. 


1 
(22) lim R,(t) = - 
‘ to» 09 $ 


It also follows that the rate of growth of 
aggregate interest receipts and that of the 
value of foreign securities converge to the 
product of the saving ratio and the world 
rate of interest. 


(23) lim Fe) = lim B® = 18 
t+ 20 T(t) t+ 0 Bit) 








18 This is an interesting finding since it shows that the 
unstable nature of the system due to the high saving 
ratio is asymmetric. For the details of the proof that 
path D does not exist, see the Appendix Section 3, and 
Onitsuka, pp. 95-96. 
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B. The Low-Saving Ratio Case I 


This is a case in which the saving ratio is 
small but larger than the investment-out- 
put ratio at the stationary state, i,.e. 
n[i>s>o(n)k*/f(k*).* It is an interesting 
case because this range of saving ratios 
still makes the economy a creditor-ex- 
porter at the later stage of economic 
growth in spite of the fact that the saving 
ratio is less than #/?. Earlier contributions 
have not treated this case presumably be- 
cause they do not make a conceptual dis- ° 
tinction between the rate of interest (cost 
of borrowing) and the marginal product of 
capital (rate of profit). 

The growth paths of the low-saving ratio 
case are depicted in the phase diagram 


19 The investment-output ratio at the stationary state 
is always smaller than #/i. The inequality s>o()k*/ 
{(k*) is related to the condition under which the econ- 
omy will still be a creditor at the stationary state £*. 
The investment-output ratio could be approximated by 
n/r* where r* is the marginal product of capital of the 
stationary state. It cannot be determined a priori, how- 
ever, that the investment-output ratio is greater or less 
than 2/r*. It may be noted also that n/7>n/r* because 


ear 
r >t. š 
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FIGURE 4 


(Figure 4).?° A capital-rich economy which 
does not have sufficiently high level of 
foreign securities follows a path similar to 
those of the high-saving ratio case except 
in the final subphase of a mature creditor- 
exporter (paths A and B). The major dif- 
ference from the previous case is that per 
capita interest receipts and hence income 
do not increase indefinitely but converge 
to certain levels. The levels of those vari- 
ables are the following: 


(24) ge = — [sf(k*) — p(n)k*] 


i 

(is — n) 
(25) y* = f(R*) + g* 
i fR*) b(n) 

= el ] 


(is — n) ik* n 





As can be seen in the figure, whether or 
not the stationary state Æ belongs to the 
subphase of a mature creditor-importer 
depends crucially upon the steeepness of 
the slope of the g= 0 line relative to that of 

` the R,=1 line. It can be safely concluded, 
however, that Æ lies in the subphase of a 


20 For the explanation of Figure 4, see the Appendix, 
Section 4. è 
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mature-creditor importer because the slope 
of the former is-less steep than that of the 
lazter so long as the world rate of interest 
is greater than the rate of population 
growth. 

Path C indicates that a creditor-exporter 
with Ligh foreign security holdings suffers 
from. a continuous decline of per capita in- 
come until it reaches the stationary state. 
This occurs because the saving ratio which 
is zhe prime factor determining the rate of 
increase in foreign security holdings is not 
large enough to offset the impacts of popu- 
lation growth upon per capita security 
ho-dings. Thus, any economy which hap- 
pens to be in the region above the iso- 
income curve y* eventually suffers an 
absoluce decline in per capita income. ` 
However, a path like D which would lead 
to negative income due to indebtedness 
does not exist because of the stable nature 
of the system. 

Finally, the above level of per capita in- 
come in the stationary state is different 
from that of a closed economy”! but simi- 
lar te those of an open economy obtained 
by other authors.” First of all, savings do 
not have to be equal to investment due to 
the presence cf international capital move- 
ments. Secondly, the saving ratio is deter- 
mired independently by the world rate of 
interest in the case of a small country 
facing the world capital market. The sta- 
tiorary income y*, however, has the same 
properties as that of a closed economy in 
terms cf the effects on it of changes in 
saving ratio and the rate of growth of 
pop.lation. The stationary-state income is 
incrzased by an increase in the propensity 
to save and decreased by an increase in the 
rate of growtk of population. 

x 
(26) 2 sý 
Os 


21 See Solow and Swan. 
® See Ecrts, Amano, and Neher. 
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ay* 
(27) — <0 
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Also, an increase in the supply of en- 
trepreneurial capacity will raise the sta- 
tionary-state income. The effect of 
changes in the world rate of interest cannot 
be determined a priori.?4 

The value of the inflow-outflow ratio 
converges to the ratio of the world interest 
rate to the growth rate of population, 
since the aggregate interest receipts are 
growing at the same rate as the population. 
(28) lim Ra(t) = im —— = : 


t > 09 teo T n 


i 
C. The ‘Low-Saving Ratio Case IT 


This is a case where the economy’s sav- 
ing ratio is smaller than the investment- 
output ratio at the stationary state, i.e., 
s<o(n)k*/f(k*).* The growth paths of the 
economy are shown in the phase diagram 
(Figure 5).2° All the growth paths now 
converge toward a debtor position as indi- 
cated by the negative level of interest re- 
ceipts Æ in the figure..Path A for example 
shows that as in previous cases a capital- 
poor economy first becomes an immature 
debtor-importer (IIa) and then a mature 
debtor-importer (IIb) as indebtedness in- 
creases. The economy, however, will never 
become a capital-exporter or a creditor ata 
later stage because the stationary state lies 
below the zero-capital-flow line. The value 
of per capita income and that of the inflow- 
outflow ratio at the stationary state are 





B ay*/da = dy*/ab(n, a) -b(n, «)/da>0, where a is 
a shift factor of the Penrose curve. An increase in the 
supply of entrepreneurial capacity is interpreted as a 
reduction of investment expenditure required to achieve 
the same rate of growth of capital szock. 

* For further discussion of this effect, see Onitsuka, 
pp. 51-52, 

% Tor the implication of this condition, see fn. 19. 

3 For the explanation of Figure 5, see the Appendix, 
Section 5. : 
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the same as in the low-saving ratio case I. 
The level of indebtedness, however, is 
never large enough to make that level of 
per capita income negative even in this 
low-saving ratio case.” 


III, Summary and Conclusion 


The paper attempts to develop a general 
theory of international capital movements 
in the context of portfolio investment by 
integrating recent developments in the 
dynamic theory of investment. The paper 
analyzes the growth patterns of a small 
open economy in terms of various phases 
of economic growth characterized by the 
levels of capital flows, indebtedness and 
domestic capital accumulation. The main 
thrust of this attempt is to make a con- 
ceptual distinction between marginal effi- 
ciency of investment and marginal product 
of real capital, identifying the former as 
supply of new securities. 

The long-run patterns of economic 
growth are classified into three cases ac- 
cording to the magnitude of the saving 
ratio relative to other parameters. In the 


7 For the proof, see the Appendix, Section 6. 
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high-saving ratio case, the per capita in- 
come increases indefinitely due to accumu- 
lation of foreign securities as the capital- 
labor ratio converges to the stationary 
state. In the other two cases, it converges 
to a certain positive value and it ap- 
proaches a creditor position in the low- 
saving ratio case I and to a debtor position 
in the low-saving ratio case II. For each 
case, the typical paths are examined in 


terms of the direction of capital flows and . 


holdings of foreign securities. 

In all three cases, an open economy with 
a low-capital-labor ratio typically imperts 
capital thus becoming a debtor at the 
early state of economic growth. In the first 
two cases it then starts exporting capital 
after a certain level of capital eccumula- 
tion while maintaining a debtor position. 
It eventually becomes a creditor at the 
later stage as it continues to export capital. 
In the third case, however, it never be- 
comes a capital-exporter or a creditor. 

Each of the abovementioned growth 
phases is further divided into two sub- 
phases according to the magnitude of the 
volume of capital exports (imports) rela- 
tive to interest payments (receipts). The 
paper has shown that an open economy al- 
ways converges to the final subphase of a 
mature creditor if the saving ratio is 
greater than the investment-output ratio 
at the stationary state, i.e., even if the 
saving ratio is smaller than the ratio of the 
growth rate of population to the world rate 
of interest. 

APPENDIX 


1). From equation (6) in the text, the 
zero-capital flow line is expressed by T/i=0 
or 0=s()(F(K, L)+T)+¢(i, r)K, which can 
be expressed in terms of per capita variables, 

=[¢(i, r)k—sf(k)]1/s. The slope of this 
curve is given by dg/dk= —1/s(sf’+@/rf"k 
—$) <0. 

2). The k=0 line on which the capital- 
-abor ratio remains constant is vertical in the 
“k, q) plane for the condition &=0 is jndepen- 
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dent of per capita interest receipts. (From 
equaticn (10), #=0 implies z(t, r) =n, where 

r= f"(k}.) The capital-labor ratio is increasing 
at the left-hand side of the £=0 line because 
lower capital-labor ratios make the marginal 
product of capital high enough to make the 
desired rate o? capital accumulation greater 
than the rate of population growth. This will 
be shown by differentiating equation (10) at 
k=0, namely, 


The ¢=0 line on which per capita interest 
receipts remain constant is negatively sloped 
but steeper than the zero-capital flow line. 
The slope of the g=0 line is obtained by dif- 
ferentiazing equation (9) with respect to k at 
g=0. That is, : Í 


dq i ( p 
== 5 
dk is — n 


The absolute value of the above slope is 
greater zhan that obtained above in Section 
1). The system is unstable with respect to q 
because ¢/G=is—n>0 on the g=0 line. 
Hence g is increasing above the g=0 line and 
decreasing below it as shown by the dynamic 
arrows in the diagram. 

The ciscrepancy between the Ý=0 and 
g=0 lings implies that per capita interest 
receipts can decline when the economy’s 
aggregate interest receipts are increasing, 
because zhe latter are not increasing at a rate 
high enough to offset the effect of population 
growth. Both lines intersect with the & axis 
at the seme point because both lines satisfy 
the same condition sf=& at the intersection. 

It must be noted also that both the 7=0 
line and the g=0 lines intersect with the k 
axis at the left-hand side of the #=0 line. 
This can be proven by showing that the T=0 
line intersects with the k=0 line below the & 
axis. The value for q on the k axis line is 
1/s(@(#12—sf(k)). From the conditions that 
s>n/s, f <f(k)/k, the following holds 


UDR — sf(k*) < o(n)k* — (n/i) f(R*) 
< nk*(oln)/n — r*/i) 





ð 
Ë erg é) <0 
or 
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However, $(i)/n—r*/i is negative (see be- 
low, Section 3). 

The zero-income curve is s also depicted by 
turning the production function upsidedown, 
ie., the mathematical expression is g= — f(k). 
It indicates a combination of the capital- 


labor ratios and per capita interest receipts - 


which make the economy’s income zero, 
Similar iso-income curves whose levels of dis- 
posable income are mezsured by intercepts at 
the g axis can be drawn by shifting the curves 
vertically. 


3). That per capita income is always in- 
creasing along the arrows in the high saving 
ratio case can be proven as follows. Differ- 
entiating income with respect to time, we 
obtain, j=f'(k)k-+q, where ġ, $, and 7 are 
. the time derivatives of the respective vari- 
ables. If we substitute equations (9) and 
(10) for k and g, w2 obtain y=f’(z—n)k 
+(is—n)qg+(sf(k)—¢2); ý is an increasing 
function of q (payments) for a given k. We 
can say, therefore, that y is always increasing 
if ý is positive when fer capita interest pay- 
ments have the lowes: value, i.e., q= — f(k). 
By substituting this relationship to the 
above equation, we get y=n{(f—rk)+ikz(r/i 
—¢/z). The first term is obviously positive. 
The second term is also positive if K>C. The 
difference (r/i—@/z) is net profit from the 
firms’ point of view since r/i is the present 
discounted value of an increase in profit 
when real capital increases by one unit and 
¢/z is the cost of achieving that increase. In 
the private economy, net profit of invest- 
ment must be positive for positive capital 
accumulation to take place. This can be 
more rigorously proven by using the con- 
vexity of the Penrose curve. For details, see 
Onitsuka, p. 95. 


4). The g=0 line in Figure 4 is posi- 
tively sloped since 
qq i 
dk | ¿=o 


~ 


(x = yrr 2 o) >0 





is — n 


The system is stable with respect to q, for 
ðġ/ðq=is—n<0 on the =O line. 


5). Figure 5 is the same as Figure 4 
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except that the zero-capital flow line and the 
q=0 line intersect with the & axis at the 
right-hand side of k=0 due to the condition 
Ss<b(n)k*/f(k). This is so because the g=0 
line is positively sloped and intersects with 
the k=0 line below the k axis; the zero- 
capital flow line also has to intersect with the 
k axis at the same point. 


6). From equation (25), y* is positive if 
f(k*) 1 in 
AG") 1 96H) 


Re i n 








since (is— n) <0 in the low- saving ratio case 
II. However, 


JE) em s OG oa 
Re i n i n 
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The Demand and Supply of Durable 
Goods and Durability 


By Ricard W. Parxs* 


There has been considerable interest re- 
cently in the question, will the durability 
of a good differ if it is supplied by a com- 
petitive industry rather than a monopolist. 
Until Peter Swan’s recent paper the pre- 
vailing opinion was that a monopolist 


would restrict both the output and the | 


durability of his product. (See David Mar- 
tin, E. Kleiman and T. Ophir, R. Avinger, 
and David Levhari and T. N. Srinivasan.) 
Swan’s analysis shows persuasively under 
the same essential assumptions mace by 
the previous authors, that the market 
structure will not influence the choice of 
durability. 

The unifying features of Swan’s argu- 
ment include the assumptions that con- 
sumers demand the services of durable 
goods, and that the services of assets of dif- 
ferent durabilities are identical. Thus a 
consum r is indifferent between assets of 
different durabilities provided that the 
service prices are identical. Suppliers are 
then faced only with the problem of sup- 
plying the level of services demanced at 
minimum cost and the decision does not 
depend on the market structure of the 
service or asset market. This argument is 
robust with respect to the pattern of de- 
preciation assumed for the asset.! 


* University of Washington. I would like to thank J. 
Allan Hynes, John McGee, Walter Oi, and Arnold 
Zellner for patient listening and helpful comments at 
various stages of the research for this paper. Dennis 
Shoemaker gave considerable help with some of the 
numerical calculations. I am very grateful for research 
support from the National Science Foundation. 

t Several other recent papers explore aspects of the 
robustness of these results. For example, E. Sieper and 
Peter Swan focus on the ownership of initial stocks of 
the asset. Richard Schmalensee considers the problem 
of maintenance. 
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This paper extends the analysis of dura- 
bility in several directions. Section I pre- 
sents a simple model of the demand for 
consumer durable goods and shows the 
simplifications necessary to obtain demand 
relations of the type used in previous stud- 
ies. In Section II, transaction costs are 
introduced as an important feature in 
markets for durable goods, and the effect 
of transaction costs on the demand for 
durables is derived. Then, in Section III, 
the conditions for the optimal choice of 
durability and output level are derived, 
and it is shown that although optimal 
durability is positively related to the level 
of transaction costs, the choice does not de- 
pend on market structure. 

The choice of durability may be related 
to other aspects of the cost of using the 
good in addition to the economic life. The 
case where durability is related to the 
operating cost of providing services is 
considered in Section IV, and the relation- 
ship between durability and parameters of 
the operating cost structure is developed. 
It is shown in Section V that only if the 
average operating cost is related to the 
total quantity of services demanded will 
there be a differential effect on the choice 
of durability by a monopolist as opposed 
to a competitive industry. 

Finally, in Section VI, we consider an 
important problem that has received no 
attention in the previous studies of dura- 
bility. Previous studies have all assumed 
that the market would determine a single 
optimal durability; whereas typically we 
observe many durabilities being offered 
simultaneously. The final section of the 
paper applies the transaction cost model 
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together with an assumption of consumer 
diversity based on wage differences and 
shows that the market solution will in- 
volve the production of an array of assets 
of different durabilities. We also show that 
a monopolistic supplier will generally offer 
consumers a different array of durabilities 
than that provided by a competitive in- 
dustry. As a result there is a welfare loss on 
the supply side as well as the usual loss on 
the demand side of the monopoly solution. 


I. Simple Models of the Demand 
for Consumer Durables 


Consider a consumer at a point in time, 
t=0, who must choose an optimum con- 
sumption and investment path for his in- 
definite future. Assume he anticipates a 
certain income stream Y(t). The path of 
prices for a perishable consumer good, 
p(t), and the price path for a durable con- 
sumer good, p(t), are assumed to be 
known or “expected” with certainty. The 
consumer’s decisions are made with the 
goal of maximizing an intertemporal utility 
function that for simplicity we write as? 


D f uco, oera 


where C(t) represents the consumption of 
the perishable good, Q(t) represents the 
flow of services from the stock of consumer 
durables. If the flow is proportional to the 
stock, as we shall assume, we can represent 
both by Q(t). The instantaneous utility 
function U(C, Q) and the discount factor, 
Y, are assumed to be unchanged over time. 

On the above assumptions the consumer 
maximizes (1) subject to a wealth con- 
straint 


2 The utility function is very restrictive with respect 
to the consumer’s intertemporal choices, but it provides 
a simple vehicle for present purposes. Laurits Christen- 
sen and Dale Jorgenson, W. Erwin Diewert (1969), and 
Parks (1959), have experimented with more general rep- 
resentations. Limited empirical results suggest the need 
for the general form in explaining observed behavior. 
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(2) W -f V(t)e-"tdt 
ete 


= f CORO + 100 paltylerrat 
vo 

where r represents the interest rate (as- 
sumed constant), where W, the consumer’s 
wealth is the present value of anticipated 
income, and the right-hand side, with 
I(t) representing gross purchases of the 
durable, is the present value of all con- 
sumer expenditures. . 

We assume that the durable exhibits a 
one-horse shay pattern of depreciation, 
that is, it provides a constant flow of serv- 
ices forits known life time T, then becomes 
useless.’ The stock of the durable asset 
(hence zhe flow of services) at any time tis ` 


aw= fra 
t-T 


the sum of the amounts put in place during 
the pricr interval of length T. 

Alternatively the gross investment can 
be decomposed into net additions to the 
stock and replacement, thus 


(3) T(t) = Q(t) + I(t — T) 
= O(t) + Q(t — T) 
+O(t-2T)+... 


Substituting (3) in (2) the wealth con- 
straint can be rewritten as 


w w= f empty + OOo- T 
+ Olt ~ 2T) +... palt) ledt 


3 Parks 11966) incorporates a constant evaporation 
depreciation assumption. Levhari and Srinivasan use 
one-horse shay depreciation; Kleiman and Ophir use a 
nonconstant service stream for a fixed lifetime; Swan 
uses one-herse shay, evaporation, and a combination 
that isa special case of that considered by Kleiman and 
Ophir. Finally, Sieper and Swan use a general'monotonic 
depreciation pattern. Qualitative results are not sensi- 
tive to the farm chosen. My choice here is a matter of 
convenience. 
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The backward sum in (3) and (4) extends 
backward as far as need be to start the 
history of the durable stock. 

This optimizing problem can be solved 
easily by calculus of variations techniques. 
The Euler conditions give the constraint 
(4) plus 


(5) Teen” = Ap(t)en"* 

(6) Uom = Metir palt) + rpa(t + Tje 
+ rpalt ITP +... 
(= palt) = falt + et 
— pat + 2T)e-"7— ,,. J 


These conditions characterize an internal 
optimum path of consumption for both 
perishables and durables. 

The interpretation of the necessary con- 
ditions is straightforward. The marginal 
utility of consumption at any point in time 
for either type of good must be propor- 
tional to the appropriate forward (dis- 
counted) price.* The expression in brackets 
in (6) represents the spot rental or service 
price for a unit of the durable good at time 
t. Although the general expression is rather 
unwieldy, it takes on a simple and recog- 
nizable form under more restricted as- 
sumptions about price movements. Sup- 
pose that the consumer expects the price 
of new durables to be unchanged from t 
onward at a level pa(t). The service price 
then reduces to 


(7) w(t) = rpa(t)[1 + ent + eT 4+ 2. ] 
rpa(t) 


1— eT 


In this simplified form the implicit rental 
price is equal to the rate of interest multi- 
plied by the present value of the cost of 
maintaining a unit of the durable in per- 
petuity. Inverted, (7) shows that the price 


4 Use of a more general utility iramework that avoids 
the strong additivity for preferences over time ‘would 
give necessary conditions to which we could altach the 


same interpretation. 


‘PARKS: DURABLE GOODS 39 


of a new durable good is the present value 
of the services provided in the interval 
(t, t-+T)- where the services are valued at 
a(t). The latter expression figures promi- 
nantly in the above cited studies. 

Suppose alternatively that the consumer 
expects prices to rise exponentially at rate 
0. The service price can then be written as 


(8) m(t) = palt) (r — 0) 
[1H DT 4 eD] 
pal — 6) 


a g- 0T 


Comparison of expression (8) with (7) 
shows that the service price will be reduced 
by the capital gains term provided we com- 
pare them at comparable real rates of 
interest.’ 

If we assume that the consumer expects 
prices and interest rates to remain at the 
same level forever, and if we assume r=, 
the consumption paths are easy to obtain. 
Assume initially that the consumer starts 
with no stocks of durables. The desired 
path of consumption for perishable goods 
and for the services of durables will be 
constant under these strong assumptions; 
the relative demand for the two commodi- 
ties is determined by their relative prices; 
the absolute levels by the size of the con- 
sumer’s wealth.” The consumer will adjust 
his durable stocks to the desired level im- 
mediately (borrowing if necessary), and he 
will maintain them by repurchase when 
the assets wear out. 


5 Clearly (r—@) must be positive for the series to con- 
verge as indicated. This will be the case when r repre- 
sents the nominal interest rate. The difference will then 
be the real rate, which can be assumed positive. 

8 This rental expression is to be compared with the 
rental expression w(t) =pa(t) [r+-6—a(t)/pa(t)] which 
arises in the commonly used case of evaporating de- 
preciation, (at rate 5), Both forms embody the interest, 
depreciation, and price change or capital gains aspects, 
although they appear in different forms. 

1T If r<y the desired consumption paths will decline 
over time; if r>y the desired consumption paths will 
increase over time. 

e 
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If the consumer holds initial stocks of 
durables and if there are markets for these 
goods, then their value enters the con- 
sumer’s wealth in addition to the present 
value of income flows.’ If the desired stock 
is above the initial holding, then it will be 
immediately augmented to that level and 
maintained. If the desired. stock is below 
the initial holding, then part of this holding 
will be sold to reduce the stock to the de- 
sired level. 

In the present formulation of the model 
there are no impediments to the kind 
of instantaneous adjustments described 
above. If there are limitations on borrow- 
ing and lending, however, it may take time 
for the consumer to adjust to the desired 
level of stocks. In my 1966 paper, for ex- 
ample, I examined the case where no bor- 
rowing and lending is possible, and showed 
that in some cases the model will lead to a 
partial adjustment model of the kind used 


in many empirical studies of both pro-. 


ducers’ and consumers’ durables. Levhari 
and Srinivasan and Swan also consider 
cases where there are output limitations 
which prevent instantaneous adjustment 
to the desired stock. 

Anticipated price variation over time 
will, of course, produce a more complicated 
set of consumption paths that cannot 
easily be given a general representation. It 
is enough for our present purposes to note 


8 Suppose at t=0, consumer has a stock Q(Q) 
= f° rI(t)dt of durable goods. We need to compute the 
value of the stock at the prices prevailing at t=0.We will 
And the stock of new assets that is equivalent in terms of 
the present value of its service flow to the initial stock. 
The equivalent stock can then be evaluated at pa(0). The 
present value of the service flow generated by one unit 
of new stock at t= Ois /ge7"dt = (1—e7) /r. The present 
value of the service flow generated by the stock Q(0) is 
Joeri —/Gl(t—T)dt]dt. This value divided by 
1—e7T/r gives the number of new durable service 
equivalents, which can be valued at the price of a new 
durable. (This device requires unchanged service price,) 
With markets this value can be included as part of 
wealth. As Sieper and Swan show, it was the incorrect 
treatment of initial stocks that led many previous au- 


thors to erroneous conclusions. 
9 
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that the form of the demand for services 
used ia the above cited studies is the con- 
stant services version implied by assuming 
constant expected prices and equality be- 
tween the interest rate and the rate of time 
disco ant. We will retain the special case for 
the sibsequent analysis, noting that it is. 
easy 70 derive the classical demand results 
for tke effect of changes in relative prices 
and wealth on the desired consumption 
paths. The interest rate and technical life- 
time provide an additional source of varia- 
tion, but their effects operate through their 
influenze on the service price for durables 
in a straightforward way.’ 


IJ. The Demand for Durables in the 
Fresence of Transaction Costs 


Ther2 is some systematic evidence and 
considerable casual evidence that transac- 
tion costs (including search and informa- 
tion costs) are significant when durable 
goods are purchased or resold. For non- 
durables, the frequent purchase provides a 
basis fcr acquiring and maintaining in- 
formation about product prices and char- 
acteris-ics. Mistakes are short-lived and 
easily corrected. The infrequent purchases 
of durables means that consumers must 
devote resources to gaining information 
about tke product, including, for example, 
information about its durability. George 
Stigler, Phillip Nelson, and others pro- 
vide evidence of activities devoted to 
search and other aspects of transactions 
costs. There has been mention of the role 
of transaction costs as a factor limiting re- 
sale markets for some durables by Henry 


? From (7) 
or ? 
em oT ~ Te] 0 
Face ee ee 
and 


Or —rpTe tT 


— = 0 
ar (= eT) 


An increas in the interest rate raises the rental price, 
while ar. increase in durability lowers it. 
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Miller and Avinger, but transactions costs 
have not been systematically introduced 
into the analysis of durables markets. The 
costs involved may tak2 a variety of forms. 


One ingredient likely to be significant is | 


the time cost of the consumer engaged in 
shopping. There may also be direct money 
costs associated with registration or in- 
stallation. The most satisfactory way of 
including the time costs might involve a 
model that explicitly incorporates the time 
activities of the consumer. In the treat- 
ments by Gary Becker and Gilbert Ghez, 
for example, the time inputs for the con- 
sumption activities may be interpreted to 
include the time spent shopping for as well 
as consuming the goods. It is relatively 
- easy to modify the model developed in 
Section I to allow the introduction of both 
time and money elements of the transac- 
tion costs associated with a purchase of 
the durable good. 

Let us assume tha: the consumer seeks 
to maximize the utility functional 


(9) f "VILO, QO Jedt 


subject to a time constraint H= LN +S, 
where H denotes the total number of hours 
available, Z represenzs leisure hours, V the 
number of labor hours, and S the transac- 
tion or shopping time. It will also be as- 
sumed that the consumer pays, in addition 
to the stated price, an additional sum, de- 
noted B, that represents the sum of re- 
sources other than the consumer’s time 
that is required for the purchase cf the 
durable good. The neglect of the nondura- 
ble consumer. good is of no importance to 
the following results. 

In the budget constraint, income is no 
longer exogenous but is the product of the 
wage rate (exogerous) and the hours 
worked. Shopping or transaction time is 
assumed proportional to the size of the 
purchase made, i.e., S=bI. The budget 
constraint can then be written as 
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(10) f “w(t (te-rtdt 


= [irw + BUl(te-rdt 


We can substitute the expression for trans- 


- action time and substitute for N using the 


time constraint to obtain?! 


(11) f soceya terrae 


= f " {w(t)£(t) + [palt) + B 


+ bw(t) Z(t) } ertdt 


Comparison of this budget expression with 
(2) brings out the formal similarities that 
allow a direct translation of the simpler re- 
sults into the present context. Wealth in 
(11), assuming no initial holdings of the 
durable asset, consists of the present value 
of the consumer’s time. It is allocated be- 
tween the consumption of leisure and pur- 
chases of the durable. The cost of durables 
purchases is now written to include the 
value of time spent in transactions, evalu- 
ated at the wage rate, plus any other direct 
transaction costs. The conditions for an 
optimum consumption path are given by 
the Euler conditions 


(12) Ux(t)e7* = dAw(thevrt 
(13) Ualter = 

he~"'[rpa(t) + rB + rbw(t) 

+ rpa(t + Toe? + rBeT 

+ rbw(t + Tye"™ +. 

=p ple Tet 420] 

10 This expression is correct provided that J is non- 

negative. If the consumer incurs transaction costs in 
selling the asset, then his net price for sales would be 
pa(t)—B. In the present analysis, however, there would 
never be sales of the asset except possibly at t=0 if 
initial holdings of the asset exceeded the optimum level. 


The selling cost would only enter the evaluation of 
initial wealth. 
. 
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Considering the case of stationary price, 
wage, and interest rate expectations, (13) 
reduces to 


iy tore ee 
1 — eT 


The demand for durable services will de- 
pend, as in Section I, on the rental price, 
which is now written as 

2 r(pa + B+ bw) 


{— eort 





(15) r 


The implicit rental price that enters the 
consumer’s demand decision incorporates 
the transaction costs, part of which de- 
pends on the wage rate. For given asset 
price and durability the existence of trans- 
action costs in the purchase of durables 
clearly raises the implicit rental price of 
durable services and will result in fewer 
services being demanded.!! The adjust- 


ment of the consumer from his initial po- - 


sition to his desired.position will be anal- 
ogous to that described in Section I, given 


the way transaction costs have been in- - 


troduced. +? 

The purpose of the analysis in Sections 
I and II is to show the conditions under 
which we can regard the demand for the 
services of a durable asset as a function 
.simply of the current service price as seen 
by the consumer, that is, Q=/f(r) with 
jf’ <0. Transaction costs enter as a kind of 
tax on the purchases of the durable, and 
this “tax” has the feature that it depends 
on the durability of the asset. The tax only 


u We assume noninferiority of durable services. 

1 T have assumed that the total resource cost per unit 
of the durable rises with the wage and at the constant 
rate 6. These assumptions clearly abstract from many 
of the complexities of a search and transaction cost 
model. In fact if shopping time is only associated with 
search for lower price, then the effect of increased w on 
the total resource cost of the good may depend on the 
income elasticity and may be negative. ‘The effect of 
wage change on durability (see Sections II and VI be- 
low) would then depend on the sign of dB*/dw. 
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influences the consumer’s decisions, how- 
ever, by increasing the service price. 

The demand function will also depend 
oz tke tastes, the wage rate, and other 
characteristics of the consumer. When the 
different characteristics have no direct in- 
flcence on the service price of the asset, we 
cén azgregate over consumers and obtain 
a market demand function of essentially 
sirailar form. As we shall see in a later sec- 
tian, however, consumer diversity intro- 
duced, for example, through differences in 
wage rates will directly affect the con- 
sumer’s implicit service price for the asset. 
In this case, as we shall see in the final sec- 
ticn, the market solution differs in several 
important ways from the results presented 
next. 

‘The following section assumes that we 
car. aggregate in a simple way and it de- 
rives the producer’s profit maximizing 
conditions and shows how the transaction 
cost tax influences the producer’s choice of 
durabiity and output. ' 


II. Tke Output and Durability Decisions 
of Producers in a Market with 
‘Transactions Costs ` 


Tn analyzing the supply decisions of the 
producers of the durable goods, it is con- 
venient to maintain the cost assumptions 
of Swan, Levhari and Srinivasan, and 
others. Let there be a large number of po- 
tencial producing units each with identical 
costs. These producing units can be oper- 
ated either as independent competitors or 
ther can be operated by a monopolist with 
no effect on costs, The long-run average 
(= marginal) cost of a unit of the asset de- 
pends cnly on the degree of durability 
chosen by the producer; that is, we can 
represent the cost per unit of an asset of - 
given durability T by D{T) where we 
assume .D/(T) >0. 

Censider the producer’s decisions in a 
case where there are no existing stocks of 
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the good, and where he plans to sell at the 
same price over time. The present value of 
net receipts can then be given by 


(16) V = [Qpa— QD(T)] 
[Lect he rt + fe .] 


lor — 000] — 

Op — OD] — 
where Q represents the level of sales of the 
asset needed to maintain the service flow 
at level Q. Expression (16) recognizes the 
fact, derived in Sections I and II, that 
sales will be periodic; consumers will make 
an initial purchase Q= (0) to produce the 
desired flow of services, Q, then will re- 
place the stock as it wears out at inter- 
- vals T. 

Solving for pa in the expression for the 
service price, =7(pa+B*)/(1—e-"7) im- 
plied by (12), then substituting for pa in 
(16) we obtain 


= = at) 


l f al 


where B*= B-}bw represents the total 
transaction cost per unit. Finally, let 
w= g(Q) represent the inverse of tke de- 
mand relation for services in terms of the 
service price that was derived in Section 
II. The Q of (17) represents both the de- 
sired level of services and the size of the 
periodic purchases required to maintain 


(17) Ve B* — Dm | 





those services. The expression for the pres- 


ent value of net returns for the producer is 
then 


B*Q QD{T) 
Lee) Lee 
In (18) the first two terms on the right 
represent the present value of revenue, and 


the third represents the present value of 
costs associated with maintaining a given 





_ Q8(Q) 
CO es 
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service level Q with goods of durability 
T.” The monopolist will choose the combi- 
nation of Ọ and T that maximizes V. The 
conditions for a maximum are 


av Qe) + gO) 











(19) Vo= a0 5 
_ B* + D(T) = 
1 — eT 
(20) Vr = x = -e 


ƏT (l—e tp 
[0 — e) DT) 
— (B* + D(T))jreT]| = 0 


. Equation (19) is essentially the condition 


that marginal revenue equals marginal 
cost, conditional on the durability se- 
lected. Equation (20), which can be writ- 
ten as 


DD et 


0) ——~-— = —_— 
BY+ DT) ef? —1 


implicitly gives the desired durability T. 
Equation (21) is independent of Q hence 
also independent of the demand conditions 
for the services of the durable; thus we 
obtain the result, analogous to Swan’s, 
that the degree of durability selected will 
be independent of the market conditions 
under which the good is sold. Output will, 
of course, be restricted in the case of the 
monopolist. We see from (18) that the 
transaction cost term can be viewed'as an 
aspect of the producer’s cost and that it is 
internalized by producers in deciding on 
the optimum durability. 

We next show the following result: The 
lifetime or durability of the asset supplied 
will be a positive function of the transac- 
tion costs. Differentiating (20) with re- 
spect to B gives 


13 As in the case of a tax, the transaction cost tax can 
be viewed symmetrically as a reduction in average 
revenue or as an addition to cost. 
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(22) {(1—e7'")D"(T) ; 


-rT 





+ [B* + DKD ]reT]} oF re 

dB* 
The expression on the right is positive and 
the factor in brackets must also be positive 
to satisfy the second-order conditions; 
hence dT/dB* is positive. Transaction 
costs can be viewed as a kind of tax on the 
services of the durable. An increase in 
transaction costs increases the service price 
as seen by the consumer and reduces the 
quantity of services demanded. This can 
be shown directly by Pen (19) 
with respect to B*. 


aT 1 
aB* 1—e7 





2 
(23) Ka ar z + Vor 


Vag is negative, Vor=0, hence dQ/dB* is 
negative., Although the effect of increased 
transaction costs is partially offset byan 
increase in durability, the net effect is still 
to reduce the quantity of services. 


IV. Operating Costs and the 
Choice of Durability 


The choice of durability may affect cer- 
tain direct operating costs as well as de- 
termine the lifetime of the asset. Consider 
the standard example of a lightbulb. It is 
possible to produce bulbs with different 
durability, but a major feature of the cost 
of providing lighting services, the power 
cost, tends to be positively related to the 


H The Hessian matrix is diagonal with elements 


Va = 2g (0) + Qg” (Q) 
QR F ae WA 
and 
aea g 
Mr = ap 


{0 — eT) D" (T) + (Bt + DT) Pe} 


both of which must be negative; Voer=0. The negativity 
of Vog corresponds to the familiar céndition that when 
marginal cost is constant marginal revenue must be de- 


creasing; Iris harder to characterize. 
e 
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durakility of the bulb. Longer-lived bulbs 


may use heavier filaments which use more - 


electricity per lumen-hour. 

Let the consumer derive utility from 
light services that are produced by com- 
bining a unit of light bulb service with a 
fixed emount of electricity. The amount of 
eleztrizity required per light hour, a(T) de- 
peads directly on the durability of the 
bulb used, i.e., 2’(T) >0.* If prices of the 
bulbs and power together with the interest 
rate aze expected to be unchanged over 
time, the consumer will have a stable de- 
mand for light services that will be a func- 
tion of the service price which we can 
write as 

rpa 


H py-a(T) 


24) 
(24: = 


r= 


where as beicre m is the service price, pa, 
the price of a new asset (bulb), p, is the 
price per unit of the variable input (elec- 
tricty), and e(T) is the technical param- 
eter indicating the dependence of the vari- 
able input requirement on the durability 
selected. As before, let r= g(Q) be the in- 
verse demand relation between the service 
price and the quantity of services de- 
mamdled. 

Uader the same assumptions about pro- 
ducer behavior and costs, the producer 
will ry to maximize the present value of 
sales less costs, i.e., 


ae D(T)Q 


1— eT 








= pee) _ 


r 


(25) V=Q 


First-order conditions for a maximum are 








(26) Vo = (9) + Qg'(Q) — Pv aT) 
: r 
D(T) B 
1 Gak ev? 


8 It = easy to thirk of alternative examples in which 
larger T is associated with reduced use cost, ie., 
a'(T) <Ù. 
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pea (T) 





(27) Vr=— 


(1 —e7'T) D' (T) — D(T)re'T 
7 (1 — eT)? f 


Condition (26) is again the equality of 
marginal revenue and marginal cost, for a 
given durability T, where marginal reve- 
nue excludes the marginal cost of the vari- 
able factor. As in the case of the transac- 
tion costs, the variable cost can be viewed 
as a kind of tax on the use of the durable 
good, and as such it influences the firm’s 
choice of output. Condition (27) is inde- 
pendent of Q; hence the choice of durabil- 
ity again is purely a cost minimizing 
consideration for the firm. The effect of 
* durability on the operating costs is con- 
sidered, but the choice will not be in- 
fluenced by the market structure in which 
the firm operates. Only condition (26) 
would be altered in the case of a competi- 
tive firm, which would consider only ever- 
age revenue g((Q). l 

We can derive two results of interest for 
this model: When a'(T)>0 an increase in 
the price of the related factor or an up- 
ward shift in a(T) will increase the service 
price and reduce the quantity demanded 
of both the service and the durable good 





used to provide it; it will also lead to a de- . 


crease in the durability of the asset.'® 


V. A Case of Quantity- 
Durability Interaction 
All of the problems that we have con- 
sidered concerning the choice of durability 
share a common feature. The consumer is 


38 Formally, we find that again the Hessian has a sim- 
ple diagonal structure, with negative elements required 
for a maximum. The comparative statics derivation 
gives 


dQ a(T) dQ 
Cr Qp = —, Pee EN 
T UT dT ` 
Ver T Vrp = om, hence T <0 


In cases where a’ (T) <0, conclusion (2) is reversed. 
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indifferent to the durability of the asset, 
because the services from assets of differ- 
ent durability are assumed perfect substi- 
tutes. The profit function in all of these 
cases has a structure in which marginal 
revenue is possibly a function of quantity 
but not durability, and marginal cost is a 
function of durability but not quantity. It 
is this separability that is responsible for 
the result that market structure, which de- 
termines only the shape of the demand 
function, does not effect the choice of 
durability. 

The robustness of this result in the cases 
we have considered suggests several ques- 
tions. What kinds of assumptions lead to 
the loss of the important separability? 
How general are these results for qualities 
of goods other than durability? Can we 
characterize the conditions under which 
the results will hold or fail to hold for 
characteristics of goods in general? 

On the production cost side, it is clear 
that if marginal cost varies with output, 
the separability will be lost and the fact 
that monopoly and competition have dif- 
ferent output levels would lead in general 
to different choice of durability. In the 
problem involving operating costs, one 
small change leads to a change in the re- 
sults and suggests certain general implica- 
tions. Without changing the demand fea- 
tures of the model, suppose that in the case 
of the light bulbs the quantity of light 
services used has an effect on the price of 
the operating input, electricity. We need 
to assume that consumers do not recognize 
this change (otherwise their demand de- 
cisions would be complicated) but that the 
effect is apparent at the market level. The 
monopolistic producer would have to take 
the effect into account and in general we 
would no longer expect the outcome to be 
independent of the market structure.!” 

Y In conditions (26) and (27), making p, a function 


of Q, i.e., po(Q) makes the two conditions fully simul- 
taneous. 
LJ 
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Finally, if we start from a framework in 
which the utility function of the consumer 
has as its arguments both a quantity and 
quality aspect of a good, a characteristic 
approach of the sort developed by Kelvin 
Lancaster, the demand function of the in- 
dividual will have arguments that include 
both the price of the good and an index of 
the amount of the qualitative attribute per 
unit of the good. The revenue function as 
viewed by firms will in general involve 
quantity and quality choices that are in- 
terdependent. We would then expect dif- 
ferences in market structure to influence 
both choices. 


` VI. The Problem of Variety in the Demand 
and Supply of Durability 


One implication of the previous models 
is particularly at odds with reality, and 
should be examined further. They imply 
that. only a single durability will be pro- 
vided by the market, whereas typically we 
observe variety rather than uniformity 


with respect to this choice. Until now, the - 


analysis in this paper has followed the 
earlier examples and shares their defect, 
but the introduction of transaction costs 
and operating costs provides a useful 
vehicle for considering the problem of 
product diversity. _ 

In the earlier analysis there is nothing 
that distinguishes consumers from one 
another. Implicitly the individual demand 
relations have been aggregated into a 
market demand relation, assuming that 
the same implicit rental price influences 
each consumer’s choice. Where there are 
transaction costs or operating costs it is 
natural to distinguish classes of consumers 
that differ with respect to these costs and 
to trace the implications of these differ- 
ences into the market for durable goods. 

We have already developed in Section IT 
a demand model that incorporates transac- 
tion costs, with the consumer’s time (val- 
ued at his marginal wage rate) constituting 
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a major aspect of the transaction cost. In 
Section ITI, we derived a producers’ de- 


. cision for the choice of output and durabil- 


ity assuming that consumers were identical 
w.th respect to their value of time. We 
now want to develop the producers’ de- 
cisions in a market where consumer di- 
versity enters the problem through differ- 
ewes among consumers (or consumer 
groups) in their wage rates.'8 

As in Section III, we assume that an 
increase in the value of consumers’ time in- 
creases transaction costs. Higher transac- 
ticn costs imply an increase in durability 
but also a decrease in the quantity of ser- 
vices demanded (holding real wealth con- 
stant). 

Now suppose that there are # consumers 
thet can be distinguished according to 
their wage rate but whose demand be- 
ha*ior is otherwise identical.!® That is, the 
quantizy of services demanded by the ith 
cor.sumer is given by i 


rpa + =] 
281 i= tee ret 
Qa [SE 
where Q= f(r) is the demand function cor- 
responcing with r=g(Q) and where we 
neglect the nonwage related aspect of 
transaction costs. 


A. Competitive Supply 


Let us consider first the behavior of a 
group cf competitive suppliers facing the 
diverse consumers. Competition will force 
eack producer to sell at a price equal to 
marzinal cost. Hence implicitly each con- 
sumer faces a schedule of durabilities and 


18 £ similar development could be made using the 
differences among consumers in operating costs as the 
basis Zor generating variety, but the argument is essen- 
tially the same and is not given. The important feature 
to noz is that variety must enter through the rental 
function. Since durability does not enter the utility 
function, d_fferences in taste cannot be used. 

19 Taustead of n distinct consumers we could introduce 
n consumer groups each weighted by the number of in- 
dividuals waking up the group. 
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corresponding prices, pa= D(T). Each con- 
sumer will seek to buy that durability that 
minimizes the implicit service price. The 
ith consumer’s choice of T that minimizes 
the rental cost (15) with B*=bw; must 
satisfy 








dr 
(29) Pe 
(1—7) D'(T)— [ D(T) +bw:]ret a 
(1—e-"T)? 
or 
D'(T) r 
D(T) + bw; eT—] 


This condition coincides with condition 
(21) for the producer’s optimal choice of 
- durability in a market with transaction 
costs, so that the consumers’ and pro- 
ducers’ decisions coincide. The durability 
choice of individual producers is in a sense 
indeterminate. Given our special assump- 
tions of constant marginal cost depending 
only on durability, a given competitive 
producer may decide to specialize in the 
production of one of the n durabilities de- 
sired by consumers, but there is nothing to 
prevent him from producing the entire 
array of n durabilities. The point of the 
argument, however, is that a competitive 
market facing n distinct consumers or con- 
sumer groups will produce # distinct dura- 
bilities of the asset, and the durabilities 
produced will be those that minimize the 
service costs for each of the consumers in 
the market.?° 


B. Monopoly Supply 
Now consider the solution that will 
emerge if the asset is supplied by a monop- 


* Tt is important to recognize that this solution that 
involves complete “customization” of goods for con- 
sumers depends again on the assumption that cost per 


unit is unrelated to quantity. A more realistic analysis ` 


might recognize that particularly at small levels of out- 
put, unit costs could be declining. This feature would 
force consumers to consider the tradeoff between their 
desire for customized goods and the lower cost attain- 
able by accepting some standardization. 
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olist. The monopolist seeks to maximize a 
profit function that is the sum of profits 
from sales in each of the n submarkets. If 
the monopolist, could costlessly achieve 
and maintain a separation among the dis- 
tinct consumers, he would maximize profits 
by choosing the profit maximizing solution, 
conditions (19) and (20), within each sub- 
market. The analysis of Section III would 
apply for each consumer or group and the 
monopolist would produce the same array 
of durabilities as did the competitive in- 
dustry, but it would sell each consumer a 
smaller quantity at a higher price than in 
the competitive case. To obtain this result, 
however, we must assume that the monop- 
olist can act as a discriminating monop- 
olist with respect to the different con- 
sumers. Discrimination arises because in 
this case, where the monopolist can 
deal separately with each consumer, the 
amount by which price exceeds marginal 
cost is different for each consumer. At first 
glance it may seem that use of the notion 
of discrimination is inappropriate in a case 
where different goods are sold at different 
prices in different markets. We have as- 
sumed, however, that the services of the 
goods of different durabilities are homoge- 
neous, and the profit maximizing solutions 
within each separate market would imply 
different service prices in the different 
markets. 

Now suppose that the barriers separat- 
ing the consumers into nontrading units 
are removed, so that consumers can ob- 
serve that the supplier is offering an array 
of durabilities and prices. We can show 
that generally consumers will find it possi- 
ble to buy different durabilities from the 
ones they were previously buying and that 
by switching to another price-durability 
combination achieve a lower service price. 
To prove this statement, we begin by con- 
sidering the optimum solution for a mo- 
nopolist that was derived in Section ITI 


above. Suppose that expressions (19) and 
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(20) determine the optimal durability and 
quantity for an isolated submarket con- 
sisting of consumers with wage rate wi, 
hence with transaction cost B;= bw;. The 
corresponding price at which the monop- 
olist would sell the asset is 


(1 — e) 


pa = g(Q) — B: 


Next consider the solution that would 
emerge in a second submarket in which the 
consumer’s wage differs by a small amount 
from that in the first market. The transac- 
tion costs in the two markets will differ by 
an amount dB= bdw, and we have already 
derived the effect of a change in B on the 
‘equilibrium durability and quantity.. The 
results are given in (22) and (23). The cor- 
responding change in the equilibrium price 
is given by equation (30).. 


“oy 22 
g'(Q) Jk 


dpa E (1—e-"T) 
dB ? 


g(Q) dT 


— rent —— — 1 
$ dB 


(30) 


_ g(Q) 
2g'(0)+0g” (0) 
g(Q)re T 
(1—eT) D’(T)+[Bit+ D(T) Jret 
=i 








The sign of this expression is indetermi- 
nate, but it is the rental expression derived 
below that we shall want to evaluate. 
Finally, we should like to determine the 
rental or service price that would result if 
the individual in the first market could 
choose the durability-price combination 
offered to the second market. Define the 
cross-rental function for consumer 7 as 


r[p(B) + Bil 


fe gT) 


(31) r[B; T(B), p(B)] 


Q 
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This function gives the implicit service 
price when consumer 7 buys the good 
TB) at price p(B).2! When B= B; we have 
the own rental, when BB; we have the 
cross rental relevant when consumer 7 buys 
a good designed for another submarket. 

The derivative of the cross-rental func- 
ticn for consumer 7 with respect to B, can 
be written 


r 


32) — [B;; T(B), p(B)] 
(32) ma An (B), Pp 


ðr. ðP ðr OT 
- aP dB aT 3B 


_ a= rls'(Q) + g0] 
(1 — e1) [2g (0) + Qg” (0)] 


where we have used expressions (22), (30), 
anc the relation g(Q)=7. When evaluated 
at 3= B; this derivative gives information 
abcut the stability of the multimarket mo- 
nopoly solution when there are no artificial 
barziers between the submarkets. The sign 
of the derivative is determined by the sign 
of g'-+0g”. When this expression is zero 
the cross-rental function has a minimum 
at 3; and consumer 7 cannot achieve a 
lower rental price by switching to another 
durabitity. If g’+Qg’’">0 (which implies 
that the rental function is positively sloped 
at E;), ae would never switch to a higher 
durebility (the good designed for a sub- 
marzetin whick B> B,), but he would find 
it cheaper to switch to a lower durability. 
Conversely if g’+Qg"”<0 the consumer 
would switch to higher but not lower dura- 








‘bility. 


The class of demand functions for which 
g’+Gg"=0 is the only general class for 
whica no switching can occur. Integrating 
we find that this differential equation im- 


2 TB) and p(B) satisfy the conditions (19) and (20) 
for the optimal choice of T and # in a submarket char- 
acterized by consumers with transaction cost B. Thus 
the cress-rental function for consumer ¢ treats B as the 
variable anc B; asa parameter. 
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plies demand functions of the form r= go 
+g: log. Q, with go>0 and g:<0. For this 
rather narrow class of functions there is a 
natural market separation that would per- 
mit the discriminating monopoly solution 
to be stable. Conditions (19) and (20) 
would be satisfied in each submarket, and 
no consumer could reduce the service cost 
by switching to the durability offered to 
another submarket. 

In all other cases, however, the discrimi- 
nating monopoly solution would be un- 
stable in the absence of barriers between 
the submarkets, and consumers would 
tend to switch in the direction indicated 
above.”? 

These results imply that unless the mar- 
- kets are isolated from each other the profit 
maximizing ‘solution for a monopolist 
selling in more than one market must gen- 
erally incorporate additional constraints 
on the prices. For the case of two diszinct 
submarkets the problem can be formu- 
lated as follows. The producer seeks to 
maximize the joint profit function 


(33) VTi, Ta, Pi, po) 
a oe D(T,) KE + =] 








{ eTii Es eTii 
$ ps — D(T:) [e + =] 
1 — eT: 1 — eT? 


with respect to the choice of durability and 
asset price in each of the two submarkets. 
For the solution to be stable we need, in 
addition to the usual secend-order condi- 
tions, the inequality constraints 


pit By 2 pat By 


term 1 — eth 


(34) 





OY T11 s T12 


2 With arbitrary demand functions it would be pos- 
sible to have the condition ¢’+Qg’’=0 satisfied at a 
particular point but not at others. Market separation 
would then be “accidental.” I have ignored these possi- 
bilities in favor of the general demand classification 
given above. 
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pot Ba 2 pit Be 


t— ert 1 — el 





Or T22 S Tay 


(35) 


That is, the own rental must be less than 
or equal to the cross rental for both sub- 
markets. 

Consider the case where B< By. If the 
demand function has the form r= go— gı 
log. Q, then the maximization of V is found 
using conditions (19) and (20) in each sub- 
market. The cross rental constraints will 
be satisfied automatically and they will be 
nonbinding. This is the case of naturally 
separated markets discussed above. 

Both constraints (34) and (35) can never 
be binding simultaneously because written 
as equalities they are inconsistent. From 
the discussion of switching we also see that 
only the constraint preventing one of the 
switches will be relevant. If g’-+Qg’’ <0, so 
that consumer 1 would tend to switch 
toward the more durable good Ts, it is the 
constraint mS». that is relevant and 
binding. Similarly, when g’+Qg’>0 the 
constraint Ta S721 must be binding to pre- 
vent switching downward by consumer 2. 

The symmetry of the problem allows us 
to analyze only one of the alternatives. 
Suppose the first constraint (34) is binding. 
We can write it as an equality and substi- 
tute in (33) to eliminate pı. The resulting 
first-order conditions for a maximum are 
given in equations (36), (37), and (38). 
Condition (36) indicates that the choice of 
T, coincides with the choice in the com- 
petitive and isolated market monopoly 
case (compare with (20)); and the choice of 
T; is unaffected by the choice of T; and the 
prices. Condition (37) shows that the 
choice of T, will differ from the choice in 
the competitive and discriminating mo- 
nopoly cases; because although the first 
term of (37) is analogous to (20), the pres- 
ence of the second term will modify the 
solution. Taking account of the constraint 
needed to block a switch for a market 1 to 
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“market 2 leaves T, unchanged but results 


in larger (more durable) T,.” 

If instead the producer faced a demand 
function such that g’+Qg’’>0, consumers 
in the high wage, high durability second 
market would want to switch to the lower 
durability good in the first market when 


confronted with the discriminating mo- - 


nopoly. choice of prices and durability. To 
block the switch would require the impo- 
sition of constraint (34). The optimality 
conditions are analogous to those in (36)- 
(38) but with the subscripts reversed. In’ 
this case the higher durability T; would be 
unchanged from the discriminating mo- 
nopoly choice, but the lower durability T 
would be reduced.*4 

We may summarize the propositions 
proved in this section for the situation 


% In (37) the expression in bracketsin the second term 


is the condition marginal revenue minus marginal cost 
for market 2. It is equal to zero for the isolated market 
choice of p2 and To. (Condition (20) and the price analog 


of (19).) But we have seen that for the isolated market . 


choice of fi, ‘Ti, and go, T the rental inequality (33) is 
violated. (We are still in a context where g'-+Qg''<0.) 
In order to satisfy the constraint and prevent switching, 
po must rise and #, fall (Ti and T, initially held con- 
stant.) But a rise in pı must reduce marginal revenue, 
hence with marginal cost constant, the expression in 
brackets becomes negative. Together with B,> B, this 
change means that the second term is positive. The 


f adjustment i in T; must be upward to make the entire 


expression zero, ; 
4 The argument parallels that in fn. 23—but i in this 


case p; rises and pz falls. : 


‘where there are two consumer markets 


characterized by different wage rates (or 
different variable costs). 


l Proposition 1. Under competitive sup- ` 
ply, two durabilities will be offered. In each 


market the choice of durability is that which 
minimizes the rental or service cost. The 


-price of the asset pial marginal cost in 


each case. 


Proposition 2. Under monopoly supply . 


when the two markets are costlessly isolated 
from ore another, the producer will offer the 
same array of durabilities as under compe- 
tition, but in each market will sell a smaller 
quantity at a price above marginal cost. 


' Proposition 3. The discriminating mo- 
nopoly solution of Proposition 2 will gen- 
erally be unstable if the markets communi- 
cate and if consumers in both markets have 
informacion about durability and price for 
both goods. If the demand function += g(Q) 
has the property g’+Qg’’<0, (case 1), con- 
sumers in the low durability market will 
incur lower service cost if they buy the 
higher durability good. If g’+Qg’’>0, (case 


2), consumers in the high durability market 


will ind it cheaper to switch to the lower 
durability. Only if g’+Qg’’=0 will the mar- 
kets exhibit a natural separation in the sense 
that neither consumer finds it to his advan- 
tage tc switch to another durability. Only in 
this case will the discriminating monopoly 
solution of Proposition 2 be stable. 
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Proposition 4. When the discriminating 
monopoly solution is unstable because of 
communication, profits are maximized by 
imposing a constraint that requires the own 
rental price to be less than or equal to the 
cross-rental price for each consumer. Only 
one of these constraints will be binding, the 
one required to block the switching. The 
constrained monopoly solution will involve a 
different array of durabilities from that 
offered under competition or under a dis- 
criminating monopolist selling in isolated 
markets. In case 1, the lower durability is 


unchanged but the higher durability is in- > 
creased. The corresponding prices pı and pz 


are lower and higher, respectively, than their 
counterparts under the discriminating mo- 
nopoly solution. In case 2 the higher dura- 
bility is unchanged, but the lower durability 
“is reduced, and pı and p: are higher and lower 
respectively than their counterparts. 


Proposition 5. Since the imposition of 
the constraint T,='T. would be an additional 
binding constraint, the le Chatelier principle 


implies that profits would be reduced. This _ 


implies that a two-durability solution domi- 
nates a single-good solution. 


Each of these propositions is illustrated 
numerically in the Appendix. Propositions 
1, 2, 3, and 5 generalize easily for situa- 
tions where the number of markets exczeds 
two. I have not found a convenient way to 
express Proposition 4 in the general case, 
however, because the number of con- 
straints required to ensure that the own 
rental price does not exceed any of the 
cross-rental prices grows rapidly with the 
number of markets. This seems to be a 
mechanical rather than logical problem 
and the general result that the array of 
durabilities is affected should follow. One 
other generalization that is desirable but 
not given would allow different demand 
functions in the different markets. 


VII. Conclusion 


This paper has examined the determi- 
nants of the durability of a zonsumer asset. 
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A number of previous studies have ana- 
lyzed this problem but have disagreed on 
the question of whether the market struc- 
ture would affect the durability provided 
by the market. In the case of a market 
comprised of homogeneous consumers, the 
results of this paper support the results of 
Swan in showing that market structure 
will not affect the durability provided. 
This paper extends his result to the case in 
which there are transaction costs associ- 
ated with the purchase of the asset and to 
the case in which there are other costs 
associated with the use of the asset and 
where these use costs are related to dura- 
bility. We can show the effect of a change 
in transaction costs or use costs on the 
level of durability provided. 

Finally, the introduction of transaction 
or use costs provides a natural way to 
abandon the rigid assumption that the 
market provides only a single durability. 
When transaction costs are associated with 
the use of the consumer’s time and when 
consumers differ according to their wage 
rates, we find that the analysis changes in 
important ways. The competitive market 
will provide a variety of durabilities, under 
the simple constant cost assumptions made 
here as many durabilities as there are dis- 
tinct consumers. The monopolist will, in 
general, provide a different array of dura- 
bilities except when the distinct consumer 
groups fall into noncommunicating sub- 
markets that essentially permit the mo- 
nopolist to discriminate among customers. 
These cases are distinguished by the shape 
of the service demand function, and this 
shape also determines the way in which the 
durability array will be modified. 


APPENDIX 


Numerical Examples 


In the process of deriving the results of 
Section VI, dealing with the variety of du- 
rable goods under alternative market situa- 
tions, my intuition was aided substantially 


s 
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TABLE 1—Two MARKET DISCRIMINATING MONOPOLY SOLUTION (unstable upward) ` 
Demand Function = 100—.010 i 
Rental Matrix riy 
Te. (consumer ¿ buys 
Market Wage Quantity Durability Asset Price durability 7) Profit 
1 2.00 4811.72 6.32 241.25 51.88 51.31 2,315,273.14 
2 10.00 4739.10 9.58 314.44 53.58 _ $2.60 2,245,911.95 _ 
Total l 4,561,185.09 
by several numerical examples. In other assume that the producer can costlessly iso- 


cases numerical examples were used to test 
. theoretical results that did not at first seem 
obvious. The examples that are presented in 
this Appendix serve to illustrate the basic 


comparative statics results of the model as 


well as many of the results on variety. 

Using the notation from the body of the 
paper we assume for the first several ex- 
amples that the basic demand function for 
services can be written in inverse form as the 
linear espressot 


(A1) r= g+ g0 = 100—.010 . 


The cost function, the marginal (= average) 
cost for a unit of given durability T is as- 
sumed to be l 


(Aa) -D= 


Both r and D can be denominated in aee 
T is expressed in years. 

The first exercise exhibits the basic com- 
parative statics of a change in the consumer’s 
wage rate from one consumer group to 
another and shows the instability of the dis- 
criminating monopoly solution. 

Let there be two distinct consumers or 
consumer groups that are distinguished by 
their marginal wage rate. The wage rate for 
the first group, wı = $2, the wage rate for the 
second group, w:=$10. Both consumers 
(groups) are assumed to have a demand for 
services given by (A1) where ~r is computed 
to include the value of time:spent in buying 
and replacing the asset. For simplicity the 
amount of time required per unit, b, is aš- 
sumed to be unity; hence the transaction cost 
is just equal to the wage rate, wi. 

Following the exposition in Section VI, we 

; . 


do + dT =3+2T 


late the two submarkets and seeks to maxi- 
mize zhe present value of net returns given 
costs expressed by (A2). Conditions (19) and 


(20), with B*=w;, give the quantity and 


durab‘lity that is optimal for each market.’ 


Table 1 gives the results of the calculations 
for the two markets. 

We observe from the results that as “the” 
comparative statics predict, an increase in 
the transaction costs increases the optimal 
durability when comparing the low wage 
and the high.wage markets and also increases 
the rertal price and decreases the quantity of 
services. In this case the asset price also in- 
creases. In the absence of barriers separating 
the two markets, consumers in both groups 
would have the choice of two-durabilities at 
their corresponding asset prices. From the 
rental price matrix in Table 1 it is clear that 
consumer 1 would not want to buy dura- 
bility 1 because he could obtain a lower 
rental price by buying the good designed’ for 
market 2; that is, the cross-rental price, mie, 


is lessithan the own rental price, my. Con- 
a ~ 2 . 


sumer 2, however, cannot lower his rental 


_ price by switching because as the rental price 


matrix shows, ma is less than ma. The final 
column of Table 1 shows the profits obtain- 
able in the discriminating monopoly case 
where the markets can be costlessly isolated. 

In the absence of specific barriers to cross- 


market purehdsers, \the producer who at- ` 


tempted to ‘séll the two durabilities at the 
discriminating monopoly prices would find 
that he sold only goods of durability Ts. His, 
profits when both consumer groups bought 
only durability T, would be reduced to’ 


$4,553,299.30. ‘The producer could improve 
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TABLE 2—PROFIT MAXIMIZING NONDISCRIMINATING MONDPOLY SOLUTION 
Demand Function r= 100—.010 























Market Wage Quantity Durability Asset Price Rental Matrix Profit 
1 2.00 4840.15 6.32 239.92 51.59 51.59 
2 10.00 4710.67 9.61 316.80 53.30 52.89 
Total 4,561 ,022.77 





profits by optimally designing a single good 
that would take account of the structure of 
the combined market. That good would be a 
compromise good with durability 8.1961 sell- 
ing for $286.39, and profits from this policy 


would be increased to $4,556,380.94. It was > 


shown in Section VI, however, that this one- 


good solution is always dominated by a two- - 


‘good solution that takes account of the ten- 
dency to switch and incorporates as a con- 
straint a durability selection and pricing 
policy that maintains the two markets in- 
tact. The conditions for this solution are 
given by expressions (36), (37), and (38). In 
the present context these conditions imply 
the solution presented in Table 2. It is clear 
from the last column of Table 2 that profits 
from this solution although not as high as the 
discriminating monopoly solution, neverthe- 
less dominate the single-good solution and in 
fact represent the highest profits attainable 
in the absence of some inexpensive mecha- 
nism to isolate the two markets. Notice that 
this profit-maximizing solution for the mo- 
nopolist involves the same choice of dura- 
bility for market 1 as occurred in the dis- 
criminating monopoly solution, but the 
choice in market 2 calls for a slightly higher 
` durability. The price charged for good 1 is 
below the discriminating monopoly choice; 
whereas the price for good 2 is above the dis- 


criminating monopoly choice, although for a 
good of greater durability. Since the array of 
durabilities offered in a competitive market 
coincides with that determined in the dis- 
criminating monopoly solution, it is clear 
that, in general, when the markets cannot be 
isolated, a monopolist would offer a different 
array. Since the competitive and discriminat- 
ing monopoly choices of durability have the 
property that they minimize the cost of pro- 
viding services to each submarket, the mo- 
nopolistic solution, in general, implies a 
social loss on the cost side in addition to the 
usual monopoly Joss associated with the re- 
striction of quantity. 

Section VI derives the result that for 
one class of demand functions, namely de- 
mand functions that have the form, r= go 
+g: loge Q with go>0O and g:<0, the markets 
would be naturally separated. The monopo- 
listic producer could maximize profits by 
choosing the -profit-maximizing price and 
durability within each submarket separately. 
Using the specific example, r = 100— 10 loge Q, 
we illustrate the separation by considering 
three markets characterized by wages w 
= $2, w = $5, w = $10. The solutions obtained 
by maximizing profits separately within each 
submarket are given in Table 3. 

The rental matrix shows that in each row 
the own rental price, w: is less than either of 





TABLE 3— THREE MARKET DISCRIMINATING MONOPOLY SOLUTION (stable) 
Demand Function +=100—10 log. Q 











Market Wage Quantity Durability Asset Price Rental Matrix Profit 
1 2.00 5560.57 6.32. 62.53 13.76 13.80 13.92 556,057.64 
2 5.00 5240.90 7.78 72.67 14.40 14.35 14.40 524,090.52 
3 10.00 4808.83 9,58 83.84 15.47 15.28 15.21 480,883.77 
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TABLE 4—ITWOo MARKET DISCRIMINATING MororoLyY Sorption (uristable downward) 
Demand Function r =204C0—3390 loge 9-+0. 























Market Wage Quantity Durability Asset Price Rental Matrix Proft 
1 2.00 443.31 6.3271 12002.70 2560.44 2560.90 11,334,269.30 
2 10.00 443.01 9.5895 15791.19 2562.15 2562.20 11,327 832.50 
Total l 22,662,101.80 





the two cross-rental prices, m; ixj. This — 


implies that consumers in each of the three 
markets are content with the good and price 


designed for their market and cannot achieve, 


lower service costs by switching to any of the 
other available goods. This class of demand 


functions forms a dividing class between the’ 


class of demand function that are either con- 
vex downward but with less curvature or 
concave (the linear démand function used 


above is z member), and the class of demand ` 


functions that are convex and have greater 
curvature. In the former class, illustrated by 
the linear demand function, consumers in 


lower wage markets will desire to shift to . 
higher durabilities when confronted with the. 


discriminating monopoly solution. In the 
second.class, however, the reverse is true and 


consumers in the higher wage market will - 


desire to shift to lower durabilities when con- 
tronted with the discriminating monopoly 
‘solution. This latter class of functions is 
characterized by demand curves r=» 
+g: log, Q+g20 with the coefficients satisfy- 
ing g>0 and gı< —2g.0. We shall use as an 
example the demand function w= 20400 
— 3000 log. @+-0. For the two markets char- 


acterized by w,=$2.00 and w= $10.00, the - 


‘discriminating monopoly solution is given in 
Table 4. 


The rental matrix again shows the direc- 
tian ian which consumers would want to 
switch in the absence of barriers separating 


- the submarkets (in this case downward). The 


menopdlist would ‘have to take into account 
the added ccnstraint on the rental prices 
that would prevent switching to achieve his 
maximum profit solution. The solution in 


-this case is given in Table 5. In this situation: 


we see that the durability for the higher wage 
market is unchanged but that the durability 
appropriate for the lower market has been 
reduced slightly. 

This final example, like that given in 
Table 2, illustrates the general result that we 
can 2xpect a monopolistic producer to offer a 
different array of durabilities than that pro- 
duced under competition. Only in the case 
where the monopolist sells in noncommuni- 
cating merkets or where the demand func- 
tion nas che property'g’+Qg” =0 do the mo- 


_ nopo.y and competitive durabilities coincide. 


The arrey of durabilities offered may be 
modiñed in the direction of either greater or 
less durability and as the examples illustrate, 
the direction again depends on the shape of 
the demand function. In either case, how- 
éver, the modiiication implies increased cost 
associated with the provision of the service 


stream frcm the durable good. 


“TABLE 5—Prorit MAXIMIZING N ONDISCRIMINATING, Monopoty SOLUTION 
Demand Function 7 =20400—3000 loge Q+Q 




















Market Wage Quantity Durability Asset Price Rental Matrix Profit A 
1 2.00 443.31 6.3270 12002.70 2560.47 2560.88 
2 10.00 443.01 9.5895 15791.03 2362.17 2563.17 
22, 662,101.00 


Total - 
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Competitive Price Adjustments: 
An Empirical Study 


. By B. T. McCattam* 


A striking contrast exists between the 
theoretical treatments of competitive 
price dynamics, and that usually found in 
empirical studies. Despite recent objec- 
tions,’ the theoretical literature on price 
dynamics is dominated by the law of sup- 
ply and demand, i.e., the proposition that 
price changes depend upon excess demand. 
This dependence, furthermore, is usually 
reflected in a nondecreasing, continuous, 
homogeneous function. In the econometric 
literature, on the other hand, various price 
adjustment “mechanisms” have been uti- 
lized, most with rather casual theoretical 
justification.” The contrast exists, it would 
appear, largely because of two features of 
the theoretical expression of the law of sup- 
ply and demand that make the latter al- 
most nonoperational.’ First the standard 
version, dp/dt=@[E(p)], is expressed in 
terms of continuous time, whereas actual 
data necessarily refer to periods of discrete 
length. It is not obvious, furthermore, 


* Associate professor of economics, University of Vir- 
ginia. I am indebted to Byron G. Spencer, Dov Paris, 
an ancnymous referee, and the managing editor for 
helpful suggestions. The Wilson Gee Institute provided 
financial support. 

1 See, in particular, Donald Gordon and Allan Hynes. 
For an argument that the critics have gone too far, see 
my 1972 paper. 

2 Somewhat ad joc, if plausible, “disequilibrium” or 
“demand” variables appear in price equations estimated 
by Charles Schultze and Joseph Tryon, Thomas Cour- 
chene, F. Rushdy and Phillip Lund, and Wesley Yor- 
dan. On the other hand, the admirably explicit models 
of Edwin Mills, pp. 82—136, and George Hay are rot 
based on com petitive theory. 

3 Of course it cannot be denied that some economists 
view the law as fundamentally inadequate—see Ken- 
neth Arrow and, again, Gordon and Hynes. But such 
arguments have not been put forth by empirical work- 
ers. : 


which (if any) of several plausible discrete 
versicns should be taken to correspond to 
the standard formulation. Secondly the 
usual theoretical models fail to recognize 
holdirgs of inventories, despite the pre- 
sumec influence of inventory levels on 
price movements in most nonservice in- 
dustrizs.4 

The aims of this paper, accordingly, are 
to formulate operational models of com- ` 
petitive price adjustment processes—about 
half incorporating inventory holdings— 
and to explore the empirical adequacy of 
each, using data on the highly atomistic 
U.S. lamber manufacturing industry. Sec- 
tion I introduces several inventory-free 
versions of the law of supply and demand, 
and discusses in general terms steps 
needed to render these operational. Section 
TI develops a number of inventory models, 
incorporating alternative price expecta- 
tion hypotheses, in which price changes 
reflect purposive dynamic behavior on the 
part of firms. Data sources are described in 
Section IIT, while empirical results are pre- 
sented and discussed in Section IV. 


I. Operational Laws of Supply 
and Demand 


The theorists’ standard version of the 
single-market law of supply and demand, 
namely 

cp 
D zato — S(p)] = o{E()] 
. $ > 0, (0) = 0 
4 This >resumption shows up clearly in the paper by 


Otto Eckstein and Gary Fromm, as well as in Cour- 
chenz and in Schultze and Tryon. 
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refers to a continuous process, whereas the 
econometrician must work with data for 
discrete periods. If we let P, and E, denote 
the (average) price and excess demand 
during period t, then we obtain two “nat- 
ural” discrete versions of (1). With the 
counterpart of @ taken to be linear, these 
are 


(2) P, a Pii = kE, 
and 
(3) P, ta Pua = REy1 


where & is a positive constant. It is not 
clear which of these two specifications is 
superior. Even if one agrees that price 


changes can only be caused by excess de- - 


“mand occurring at some previous point of 
time, he is not necessarily led to the lagged 
version (3) for empirical purposes, for the 
period of observation may be considerably 
longer than the length of the time lag in- 
volved. In such a case, specification (2) 
could be more appropriate than (3). 

Indeed, the possibility that separate eco- 
nomic units react with different speeds 
suggests that Æ, and- Hy. might both be 
important determinants of P.~P.4, or 
even that an extended distributed lag for- 
mulation might be called for.* We are tkus 
led to introduce 


(4) Pr— Pra = ROE, + O — OE] 


0O<Aa<i 
and 
(5) P,-—- Pimi = (L— NREL + ACP iH — Pes) 
O<AK<1 


as additional specifications worthy of ex- 
ploration.’ 


5 For a discussion of the issues see Ragnar Bentzel and 
Bent Hansen. 

8 Distributed lag versions of the law have been uti- 
lized, in more highly aggregated contexts, by Ray Fair 
and in my 1970 paper. 

7 Equation (5) is of course the Koyck version of the 
geometric distributed lag equation Pi-Py1=k(1—A) 
[Eppa th Let.) 
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TABLE 1—COEFFICIENT SIGNS IMPLIED BY 
THE Various MODELS 








Explanatory Variables 





Modell Je Jra We Wia Pia Peo Imi Ire 





S&D-1 
S&D-II 
S&D-III 
S&D-IV 


+ 
+ + 
+ + 


INV-I 
INV-II 
INV-III 
INV-IV 
INV-V 


+*ettt ++ + 
+ ett+ ++ 
vtt+ feet 





Note: All coefficients labelled * should be of the same 
(indeterminate) sign. 


Since excess demand cannot be directly 
observed, operational expressions must be 
based upon specifications of demand and 
supply functions for the commodity in 
question. For the moment, let these be 
given by® 


(6) D, = BrP, + Boye Bı <.0, Bo > 0 
and 
(7) Qs = y1P t+ your 1 >0,¥2 <0 


Then by definition the level of excess de- 
mand will be 


(8) E = (Bı es yı) Ps + Bove e yW 


Our procedure is to substitute expression 
(8) into equations (2)—(5) and solve in each 
case for P,. The first of the resulting for- 
mulations, based on adjustment equation 
(2), can be written as 


(9) Py = miyy + raw, + Tabii 


where the signs of the underlying param- 
eters imply that 71, 72, 73>0. These signs, 
as well as those implied in the other cases, 
are shown in Table 1. The models result- 


è Here we take y (income) and w (wages) as the sole 
nonprice determinants only for simplicity of exposition. 
In the empirical sections below additional variables are 
used. ° 
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ing from equations (2) through (5) are 
labeiled SaD-I through SaD-IV, respec- 
tively. 

It should be noted that these operational 
versions of the traditional theory do not 
treat “supply” as synonymous with “pro- 
duction.” Indeed, our approach does not 
identify supply with any directly observ- 
able magnitude, but instead expresses it in 
terms of its determinants. This treatment 
is intended to be less restrictive than alter- 
native possibilities, and thus to provide the 
traditional theory with a relatively gener- 
ous opportunity for satisfactory empirical 
performance.’ Our treatment retains, nev- 
ertheless, the crucial implication that ex- 
plicit recognition of inventory levels is un- 
necessary for the explanation of price 
changes.?° 


It should be clear, incidentally, that ` 


while (9) has for convenience been written 
with P, on the left-hand side, it describes 
price adjustments, as well as levels. One 
cannot predict values of P, without simul- 
taneously predicting values of AP,. 

Before turning to models incorporating 
inventory holdings, we should consider the 
possibility of explaining price changes with 
a “partial adjustment” model of the type 
introduced by Marc Nerlove, and used 
with considerable success in a wide variety 
of studies.’ Application would involve 


? An additional virtue of the approach is its appli- 
cability to nonstorable, as well as storable, commodities. 
In the former case, some parties will be dissatisfied— 
off of their demand or supply functions—when a ron- 
equilibrium price prevails. But the desired demand and 
supply quantities will still be given by (6) and (7), and 
thus excess demand by (8). 

10 Taus our formulation of the theory does not imply 
that inventories are not held or that adjustments are not 
_ made, only that they need not be given explicit atten- 
tion. Indeed, since price changes occur when diséquilib- 
rium prevails, such changes will tend to take place while 
firms are adjusting inventory levels, production plans, 
or both. : 

1 See, for example, those edited by Arnold Harberger. 
Few investigators have used the partial adjustment 
model for price equations, but Robert Neild’s well- 
known study can be so viewed; see my 1970 paper, p. 
149. . 
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_ solvirg (6) and (7) for the “equilibrium” 


price Pf that equates D, and Q;, and then 
subst:tuting into the adjustment equation 


* 
(10) Pe- Pea=p(Pt — Pir) O<p<i 
This procedure, however, leads to 
ups © aN 
Sg) E 
yı Bt yin fı 
+ (1 — u) Pii 


which is operationally equivalent to (9). 
Thus there is no need to give separate con- 
sideration to this approach. 


i 


(i) P= 


II. Inventory Models 


Let us now consider several models that 
explicitly recognize holdings. of finished ` 
goods inventories. In each case the under- 
lying hypothesis is the same, i.e., that in- 
ventory levels are related to current and 


‘anticipated future prices as posited in the 


so-célled “supply-of-storage’”’ literature.!? 
The implied relationship, together with 
those describing price expectation and pro- 
duct.cn cost behavior, is used to generate 
a product supply function that takes into 
accoiat inventory adjustments which ap- 
prox mate those of present-value maximiz- 
ing ticrms. Price levels in all periods are 
these that equate the resulting industry 
supply with market demand. The differ- 
ent models result from alternative assump- 
tions regarding price expectations. 

Tte key relation in the supply-of-storage 
literéture states that, for a present-value 
maximizing competitive firm, the optimal 
level of inventory to hold at the end of a 
pericd is that at which the marginal cost 
of storage equals the price change expected 
between the current and the succeeding 
peried. Symbolically, this optimality con- 
dition can be written as 


(12) Pin — P, = pU) 


12 Leading examples include work by Michael Bren- 
nan, Lester Telser, and Holbrook Working. 
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where P{,, is the price expected for period 
t+1, 7, is the level of inventory carried 
from t into t+1, and y is a marginal stor- 


age cost function with y’ >0 and ¥(0) <0. - 


If corner solutions are assumed away, (12) 
represents a first-order condition for maxi- 
mization of the present value of future 
net revenues, another such condition being 
that marginal production cost equals price. 
Michael Brennan (1959) has shown, fur- 
thermore, that similar conditions hold at 
the industry level, provided that Pt,,is the 
same for all firms. Thus if Pt}, were given, 
industry supply, i.e., production plus in- 
ventory drawn-down, would be a function 
of Pa, and the market clearing price would 
be that which equated supply (so defined) 
‘to demand. . 

In practice, Pý}; is not given, so an 
operational version of the theory requires 
some assumption regarding price expecta- 
tions. All in all we shall explore five dif- 
ferent possibilities, but for the moment 


let us focus attention on just one—the 


familiar adaptive expectations formula, 
(13) Phys — Pu = è(Pi — Pi) 


where 0<6<1. Let us also assume that y 
can be adequately approximated with a 
linear expression, 


(14) 


where a)<0 and a,>0. Finally, to make 
the present model comparable to those of 
Section I, let us again use (6) and (7) for 
D, and Q, keeping in mind that the latter 
now represents production rather than 
supply. Under these assumptions, the 
market-clearing condition D =Q 
—ZI, can be written as 


WT) = a + arly 


` 


13 The latter condition’ assumes that the cost-of- 
storage function includes, as a negative component, a 
“convenience yield” that more than offsets explicit 
costs at low inventory levels; see Brennan (1959, pp. 
238-39). 
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(15) BPs + Boy = VPs + yor + Iri 
= (1—8) [ha — (1/0) P — Pei) 
— ô&o/a(1 — 8)] 
where the expression for Z, is obtained by 
eliminating Pf,, from (12), (13), and 
(14). Equation (15) can readily be solved 
for P.. Letting ¢=a,/(1—8) and kı=1 
+£&(yi:—61), the result is 





— ad Eb: Eye 
16) P= emcee 
tO) Pee, ts ge 
“1 £6 
fe Pri om a Tea 
kı Ry 


or more simply, 
(16°) Py = mo + Tiye Ht mw + 73 Pti 
+ Tali- 


Intuitively acceptable signs for m are im- 
plied by the underlying parameters. These 
signs are reported in Table 1, where the 
present model is referred to as INV-I. It 
can be seen that this model is comparable 
to the one, based on the law of supply and 
demand, denoted S&D-I. The models are 
empirically distinguishable, however, since 
the latter implies 7,=0. ` 

Let us now introduce alternative as- 
sumptions regarding price expectations. 
The adaptive expectations formula can be 
viewed as expressing Pip, as a geometric 
distributed lag function of past actual 
values. It is natural to consider other dis- 
tributed lag formulations. Of the numer- 
ous possibilities, two were chosen for 
study : (i) the second-order Pascal and (ii) a 
distribution with a geometric tail in which 
the first two weights are determined freely. 
With the relevant expressions used in 
place of (13), equations analogous to (16) 
can be derived. The implications are re- 
ported for ZN V-II and ZN V-III in Table 1. 


“u We eliminate Pt, before using the market-clearing 
condition since the immediate object is to derive a sup- 
ply function. 
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We shall also consider two expectational 
assumptions that do not refer to distrib- 
uted lag specifications. The first of these 
uses, in place of (13), the “extrapolative 
expectations” formula introduced by Lloyd 
Metzler. It yields model JN V-IV. The im- 
plied signs depend upon a term that can be 
either positive or negative, but neverthe- 
less the model has a differentiating impli- 
cation: the coefficients attached to y, and 
w, have the same sign as J41. Finally, we 
consider John Muth’s “rational expecta- 
tions” hypothesis. In this case there is no 
formula analogous to (13); instead we have 
the condition that Pf,, equal the mean of 
the probability distribution of Pe This 
condition has implications only if assump- 
tions are made regarding the nature of the 
stochastic process involved. If we adopt 
the “standard” assumption that each ran- 
dom shock is independent of all previous 
shocks, we can, following Robert Lucas, 
conjecture a solution of the form 


(17) P, == 10 + TiYt + TW, -+ waltz 


where mı, 72 >0 and r; <0. The distinguish- 
ing feature of the Muth-Lucas theory is 
the absence of Pı from the list of explana- 
tory variables. 

Thus we have five! plausible specifica- 
tions concerning price expectation behav- 
ior. In conjunction with the supply-of- 
storage inventory theory, these have per- 
mitted derivation of five distinct estimat- 
ing equations, no two of which have 
exactly the same implications regarding 
coefficient signs—again, see Table 1. Be- 
low we shall report estimates for each of 
these formulations. 


Ili. Application to Lumber Industry 
Having explained in general outline the 


3 Actually, eight expectational specifications were 
tried, each of the distributed lag formulations being 
applied to price changes, as well as levels. The empirical 
results were slightly inferior for each of the cases involv- 
ing changes, however, so they have been omitted in 
order to sherten the discussion. . 
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models to be examined, we must now con- 
sider their application to a particular in- 
dustzy. The U.S. lumber manufacturing 
industry was chosen because of its un- 
usually atcmistic structure! and because 
lumber prices have recently been ex- 
tremely volatile (and thus rich in informa- 
tion). Since our formulations are all ex- 
pressed in real terms, the (quarterly) price 
movements to be explained are those of 
the wholesale price index for lumber, de- 
flated by the index for all commodities.” 
Implementation of the models devel- 

oped above requires specification of de- 
mard and output equations more adequate 
than (6) and (7). The demand for lumber, 
to take the simpler case first, was taken to 
be a function of its price, real GNP, and* 
the price of plywood, a close substitute. 
Thus with j, <0 and bz, B;>0, we have 


(18) D, = Bo + BiPs + BGN Pr 
+ BsPPLY, 


waere the symbols have obvious meanings. 

On the supply side, the counterpart of 
ecuation (7) must reflect the important 
determinants of (short-run) marginal cost. 
Obviously a wage rate (W) and the price 
of timber should be included. For the 
former, we took production worker aver- 
age hourly earnings for Sawmills and 
Planing Mills (SIC 242). For the latter, 
the leading possibilities were provided by 
U.S. Forest Service quarterly data on 
averaze stumpage prices for various spe- 
cies cf sawtimber. The particular series 
chosen was that for Southern Pine (South- 
ern Region); the basis for this choice was 
the excellent explanation provided by 
southern pine stumpage prices (PSP) for 

1 Ir 1967 there were 10,271 establishments (owned by 
10,916 orms) in SIC 2421, Sawmills and Planing Mills 
(see the Census of Manufactures). The largest eight com- 
paries eccounted for 15 per cent of industry sales; the 
largest 50 for 31 percent. 

© All other price series are similarly deflated. The 


figtres come from tae Bureau of Labor Statistics pub- 
lication. Wholesete Prices and Price Indexes. 
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annual levels of material cost per unit of 
output in the lumber industry (SIC 
2421).18 In addition to variable input 
prices, the position of a competitive indus- 
try’s short-run marginal cost curve de- 
pends upon the “quantity” of plant and 
equipment, available. Since accounting 
data on fixed assets in lumber are sparse, 
available only annually, and conceptually 
inappropriate, an index of “capital” was 
constructed by a procedure, which I will 
furnish upon request, that reflects both 
technical progress and accumulation. With 
KC used to denote this index, the lumber 
output function can be expressed as 


(19) Qi = yo + YıPs + YeWe 

F + yaPSPy H aK, 
Here we should have y» y:<0 and yj, 
ys>0. 

With (18) and (19) replacing (6) and 
(7), operational counterparts of the vari- 
ous price equations are obtained by steps 
similar to those of Sections I and II. The 
counterpart of ZNV-I, to give one ex- 
ample, can be written 
(20) Pe = ro + mW, + mePSPy + rKC, 

+ msiGNP, + rs PPLY, 
+ meP tmi Hri 
with implications?’ mi, m2, ma, ms, 76> 0 and 
W3, 17 <0 
IV. Empirical Results 


Ordinary least squares estimates of the 
S&D and INV models, based on the 48 
quarters of the period 1958-69, arè re- 


ported in Tables 2 and 3, respectively.”° ` 


18 The material cost/unit figures were calculated from 
census data. Regression of these figures for 1949-66 on 
annual PSP values, plus a dummy variable to take ac- 
count of a 1954 change in the industry definition, pro- 
duced on R? of 0.94. Douglas fir prices, another obvious 
possibility, provided much less explanatory power. 


19 Inventory figures were obtained from the Com- ' 


merce Department’s Business Statistics. 
20 Two-stage least squares estimates were also ob- 
tained, with W and PSP treated as jointly dependent 
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Figures in parentheses, in these tables, are 
absolute values of é-ratios. Both adjusted 
(R?) and unadjusted (R?) coefficients, of 
determination are shown, together with 
unadjusted values (R4p) implied by the 
various equations for price changes. Values 
of James Durbin’s statistic for testing for 
serial correlation in autoregressive models 
are denoted #. Estimates are not shown 
for constant terms or seasonal dummy 
variables, which were included in all cases. 

Consider first the Supply and Demand 
formulations. The results for model S&D-I, 
in which price responds to current excess 
demand, are quite favorable. Values for 
both R? and Ri, are high, and Durbin’s h 
statistic is well below 1.645, the critical 
value for the usual test.?! More impor- 
tantly, all coefficients are of the hypothe- 
sized sign and each t-ratio exceeds 2.5 in 
absolute value—with all but one greater 
than 4.0. Model S&D-II, which presumes a 
one-quarter lag in the price response, pro- 
vides much less explanatory power. In- 
deed, the value of Rip is so low for this 
specification that it will not be referred to 
again. 

The two-quarter response model, 
S&D-III, can also be eliminated since sev- ` 
eral of the coefficients are of the wrong 
sign and the /-statistic gives strong indica- 
tion of first-order serial correlation in the 
disturbances. In the case of SaD-IV, on 
the other hand, the results are again favor- 
able. In this model, which presumes a geo- 
metric distributed lag response, Pi. is 
added to the list of explanatory variables 
appearing in S&D-I. The addition increases 
the equation’s explanatory power, as is 
evidenced by the augmented value of R? 
and the ratio of 3.6 for the coefficient 
attached to P,- It is not obvious that 





variables. As the results were generally quite similar to 
those obtained via ordinary least squares, only the lat- 
ter are here reported. 

2 The significance level here, and in all tests men- 
tioned below, is 0.05. 
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Variables S&D-I S&D-II §8D-TIT S&D-IV 
wW .2674 -3154 2941 
(5.7) (4.0) (7.0) 
Wis - 5228 — 0518 
(2.3) (0.5) 
PSP -4460 . 5622 A418 
(6.9) (5.7) (7.6) 
PSP .1 - 5638 —,1225 
(1.7) (0.9) 
KC — 2778 — 2224 -= , 1640 
(4.4) , CD (2.6) 
KC — .4307 .1020 
(1.8) (0.5) 
GNP . 1484 — .0694 .0285 
(2.7) (0.8) (0.5) 
GNP .1001 .2705 
. (0.5) (2.6) 
PPLY 4464 64125 -4180 
(16.5) (13.5) (16.8) 
PPLY a 4028 0615 
(2.4) a.) 
Pa . 3663 .0906 .3298 „5175 
(9.0) (0.3) (3.0% (9.3) 
P — 1741 
; (3.6) 
Statistics 
R: .986 .842 .988 989 
R? .989 .872 .991 .992 
Rap 942 347 956 957 
h 1.19 b 3.73 1.79 
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- Coefficients and é-ratios* 

















3 Not reported for constant term and seasonal dumm-es, which were included in each 


case. 


this formulation is superior to SaD-I, 
nevertheless, as the /-statistic is slightly 
greater than its critical value and the ż- 
ratio for the GNP variable is only 0.5, 
Consequently, we shall retain both SsD-I 
and S&D-IV in our list of contending 
specifications. 

Next consider estimates, reported in 
Table 3, of the various inventory formula- 
tions. As models JNV-I and INV-IV in- 
clude the same list of explanatory vari- 
ables, the first column applies to both. Its 
contents are sufficient to eliminate the lat- 
ter version, which implies that the coeffi- 


b #-statistic not calculable because n¥(b,)>1; DW =1.55. 


cient of Z} should be of the same sign as 
those attached to W, PSP, GNP, and 
PPLY. Mocel INV-V must also be ruled 
out, as it implies a zero value for the coeffi- 
cienz' of P,1. Of the two remaining speci- 
fications, ZIN V-II and JN V-III, the latter 
appears to be slightly superior, as I,e 
fails to enter significantly in JNV-II. 
Another reason for preferring JN V-III.is 
that its specification is the same as that of 
S&D-IV, except for the inclusion of J-i. 
Since IJ/V-I and Sa&D-I are related in the 
same fashion, we have two possibilities for 
formal hypotiesis testing. 
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TABLE 3J——ESTIMATES FOR INVENTORY MODELS 
Coefficients and {-ratios* 
Variables INY-]> INV-II INV-IIT INV-V 
Ww 3028 3396 3307 5354 
(6.7) (8.5) (8.6) (7.9) 
PSP 3894 3635 S 3737 7596 
(6.2) (6.7) (7.1) (8.6) 
KC — 2145 — .0789 — .0975 — .2368 
(3.5) (1.2) (1.6) (1.4) 
GNP 0227 —.1291 —.1018 ` —.1595 
(0.3) (1.8) (1.6) (1.4) 
PPLY 4374 4124 -4085 4472 
(17.5) (18.1) (18.5) (9.9) 
Paa o 3531 65119 . 5064 
(9.3) (10.3) (10.3) 
Ps — .1933 — .1768 
: (4.0) (4.1) 
La — 0211 —.O171 — .0216 — .0299 
(2.8) (2.0) (3.4) (2.2) 
Toa . — .0076 
(0.8) 
Statistics 
R .988 .992 .992 .961 
R? .991 .994 .994 .969 
Rir 952 968 967 840 
h 1.45 1.55 1.83 c 


e Not reported for constant term and seasonal dummies, which were included in each 


case. 
b Also model ZN V-IV. 
¢ Not relevant; DW =1.32. 


The law of supply and dėmand, it will 
be recalled, attempts to explain price 
changes solely on the basis of present and 
past levels of excess demand. It thus im- 
plies that 7,, has no significant effect on 
price levels in either INV-I or INV-III. 
In contrast, our inventory theory predicts 
a negative effect in each case. A consistent 
test can, of course, be based on the #-ratios 
associated with Z, which are asymp- 
totically distributed as standard normal 
random variables. One-sided tests are ap- 
propriate, so the critical regions are 
(— œ, — 1.645). 

Consider, then, the results of Table 3. 
In both cases the test statistic lies well 
inside the critical region. The J,_; ratios, 


that is, are negative and much larger than 
1.645 in absolute value in both INV-I 
and JNV-III. Thus we are able to reject 
the law of supply and demand hypotheses 
in favor of the more elaborate optimal in- 
ventory alternatives. 

This result was sustained, furthermore, 
by additional evidence. Two of the vari- 
ables used to represent nonprice determi- 
nants of supply and demand, namely W 
and PPLY, represent fairly obvious 
choices. In the other three cases, however, 
the particular choices, PSP, GNP, and 
KC, could reasonably be challenged. Ac- 
cordingly, several experiments were car- 
ried out using alternative definitions. 
These suggested that our main results are 
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not sensitive to changes in the definition of 
explanatory variables. In particular, such 
changes increased the absolute magnitude 
of the (negative) coefficients and #-ratios 
associated with Jy.” 

Thus our evidence suggests that the 
price adjustment models based on supply- 
of-storage inventory theory, besides being 
theoretically more explicit and complete, 
are empirically superior to the inventory- 
free specifications provided by the law of 
supply and demand. Two qualifications 
should, however, be mentioned. First, it 
would clearly be wrong to base sweeping 
conclusions on results for only one indus- 
try, however ideally suited for the study. 
Second, it must be admitted that two of 

‘the supply-demand formulations were 
found to possess considerable explanatory 
power, and to be consistent with the evi- 
dence in all respects except for the implica- 
tion that inventory levels ‘do not mat- 
ter.” Our results, while indicating superi- 
ority of the inventory models, do not con- 
tradict the view that the supply-demand 
law is a useful approximation, one that 
represents in a simplified way complex dy- 
namic behavior. 


2 These results, as well as those mentioned in fn. 20, 
may be obtained from the author upon request. 
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An Economic Model of Production and 
Investment for Petroleum Reservoirs 


By ROBERT G. KULLER AND RONALD G. Cummincs* 


Economists have long been concerned 
with problems associated with petroleum 
production. However, efforts to develop 
an analytical framework: for the study of 
such problems have been impeded by the 
morass of technological and socioeconomic 
problems peculiar to this decision environ- 
ment. Analytical models suggested in 
earlier works do not consider certain pro- 
` cesses which are basic to the technology 
of petroleum production. For example, 
Paul Davidson, James McKie and Stephen 
McDonald, and Vernon Smith, fail to pro- 
vide ar analytical model for petroleum 
production which includes interaction 


among (a) current production rates, (b) 


the role of investment (both in terms of 
pressure maintenance, and present and/or 
future use of artificial lifting methods), and 
perhaps most important, (c) the possible 
dependence of recoverable stocks on the 
time-path of production. Further, earlier 
works, with the exception of those by 
Smith and Kuller, rely on linear produc- 
tion paths, and only the latter attempts to 
develop explicitly both the economic and 
physical nature of the user costs involved 
in petroleum production. 

The purpose of this paper is to present 
an economic model for petroleum reservoir 
management which includes the above 
described characteristics of petroleum pro- 


* Assistant professor of economics, University of 
Wyoming, and professor of resource economics, Uni- 
versity of Rhode Island, respectively. We wish to ex- 
press our appreciation to Resources for the Future, 
Inc., The Division of Business and Economic Research, 
University of Wyoming, and the Rhode Island Agri- 
cultural Experiment Station (Contribution #1510) for 
their generous support of this work. é i 
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duction. The model, essentially a specific 
application of the general resource model 
developed by Oscar Burt and Cummings, 
represents our attempt to characterize 
production relations in a manner consist- 
ent with current procedures used by pe- 
troleum engineers for predicting reservoir 
performance. The model is designed with a 
combination water-gas drive reservoir in 
mind, yet is adaptable for application to 
other types of reservoirs. 

In Section I below, the arguments begin 
with a physical description of a petroleum 
reservoir, in which an attempt is made to 
find a middle ground for exposition that is 
sufficiently technical to satisfy readers 
farniliar with petroleum technology and 
yet is comprehensible to other readers. 

In Section IT, the management model is 
presented; the mathematical development 
for this model is included in the Appendix. 
An economic interpretation of the result- 
ing decision rules for production and in- 
vesiment is given in Section III, and an 
extended discussion of the implications of 
such rules for policy, as well as a compari- 
son of results from earlier works, is the 
topic of Section IV. Concluding remarks 
are given in Section V, along with sug- 
gestiors concerning the possible extension 
of this management model for the purpose 
of determining optimal expenditures for 
explorétion. 


I. Petroleum Reservoir Mechanics 


A. petroleum reservoir is a body of 
porous and permeable rock saturated with 
a sclutcon of oil, gas, and ordinarily, water. 
An unzapped reservoir exists under very 
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high pressure, imposed on the reservoir by, 
for example, confining layers of imperme- 
able rock, an aquifer which surrounds the 
reservoir, a gas cap or pocket, or some 
combination of the preceding. 

When the reservoir is tapped by a well, 
an immediate pressure differential results. 
The pressure in the well-hole is consider- 
ably less than the pressure in the reservoir. 
As a result, the tightly compressed mole- 
cules of oil and gas expand and move in 
the direction of the well. Similarly, it is the 
pressure differential between the bottom 
and top of the well which, if great enough, 
gives rise to the continued “natural” flow 
of the oil-gas solution to the surface. Pro- 
duction of oil and gas by means of this 
` phenomenon. is referred to as production 
from the reservoir’s ‘‘natural drive.” 

The amount of pressure which exists in 
the reservoir, and particularly, the time- 
path of pressure depletion, are crucial in 
terms of two important dimensions of 
petroleum production, viz., the production 
rate and the amount of oil recoverable 
from the reservoir. In terms of production, 
the relevance of sufficient pressure to pro- 
vide production from natural drive is im- 
mediately obvious. Such production is 
virtually costless in terms of direct variable 
costs (that such production is not costless, 
in terms of user costs, is developed in the 
following two sections). Even when natural 
drive forces alone are no longer capable of 
sustaining production, the extent of arti- 
ficial lift production (for example, pump- 
ing) is affected by the rate at which oil 
moves through the reservoir into the well 
by natural forces. This rate depends upon 
the amount of dissolved gas in the solution, 
which in turn is dependent upon the previ- 
ous time-path of pressure. 

The recoverable portion of the total 
volume of oil in the reservoir depends upon 
a number of factors. A primary determi- 
nant is the source of the reservoir’s 
natural drive: dissolved gas drive (produc- 


KULLER AND CUMMINGS: PETROLEUM RESERVOIRS 67 


tion derives solely from the expansion of 
oil and gas), gas cap drive (the expansion 
of a free gas “pocket” forces the oil toward 
the well), water drive (water displaces the 
oil and maintains pressure), or combina- 
tion drive which results from a combina- 
tion of the preceding forces. The portion 
of the initial oil stock that is recoverable 
by natural drive will vary from 15 to 30 
percent in dissolved gas reservoirs to as 
high as 80 percent in gas cap, water and 
combination drive reservoirs (see N. 
Clark, Part 1, p. 160).? 

Of particular importance in this paper 
is the fact that the recoverable stock may 
be rate dependent; i.e., the recoverable 
stock may depend upon the time-path of 
production. Following Benjamin Craft and 
Murray Hawkins, “... many reservoirs 
are clearly rate sensitive and there is a 
maximum efficient rate (MER) above which 
there will be a significant reduction in the 
practical ultimate oil recovery” (p. 197). 
Such dependence is particularly relevant 
for water drive and combination drive 
reservoirs. 

Consider, for example, the mechanics of 
a water drive reservoir. As pressure in the 
reservoir is reduced by production, water 
displaces the oil ahead of it, essentially 
maintaining an interface, or juxtaposition, 
with the body of oil (i.e., the body of water 
continues to “push against” the body of 
oil). Thus, pressure is maintained, and 
“|. . provided that water moves through 
all segments of the reservoir sand and all 
areas over which the reservoir occurs” 
(Clark, Part 1, p. 160), only small amounts 
of oil are lost in isolated pockets and in 
mixture with water, so that a large portion 
of oil is gleaned from the saturated reser- 
voir rock. j 


1 The relatively low percentage recovery by dissolved 
gas drive follows from the fact that production by this 
method implies the simultaneous production of the 
reservoir’s principle source of pressure—not necessarily 
the case fof production by the other mechanisms. 


. 
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The rate at which water will displace the 
oil, and thereby maintain pressure, is in 
turn determined by a number of factors, 
for example, the relative size of the aquifer 
and amount of its pressure, and the perme- 
ability and porosity of the reservoir rock. 
If oil is extracted at a greater rate than 
that at which water displaces the oil, 
reservoir pressure is reduced. Also, ‘since 
water moves more freely than oil through 
the tiny pores and interstices of oil-bearing 
rock, too rapid production of oil... may 
allow water to surround and bypass oil in 
place, which usually means permanent 
loss’ (McKie and McDonald, p. 102).? 
For example, suppose 5 million barrels of 
oil are to be extracted over a 5-year period. 
A uniform production rate of 1 million 
barrels per year might have a considerably 
different effect on the ultimate recoverable 


stock than a sequence of rates of 4 million ` 


barrels the first year and 250,000 barrels 
each of the following 4 years. Thus, the 
essence of rate dependence is that total 
recovery, as well as annual production 
rates from natural drive, may depend not 
only on cumulative production, but also 
on the rate at which such production has 
taken, and will take place (see Clark, 
Part 1, p. 160; Robert Gordon, p. 278, n. 
8; McKie and McDonald, pp. 102-03; 
S. J. Pirson, pp. 708-10; and Smith, p. 414, 
n. 6). 

From the above discussion it is obvious 
that pressure is a key element in petroleum 
production. While the discussion thus far 
has been focused on “natural” pressure in 
the reservoir, it should be noted that in 

many cases pressure may be maintained or 
` increased artificially through investment 
activities. Water, gas, steam, or other 
fluids may be pumped into the reservcir 


2Tt is of interest to note that water drive gas reser- 
voirs may behave in an opposite fashion, i.e., too slow 
production of gas may result in the loss of a significant 
quantity of the initial gas stock (see R. G. Agarwal, R. 
Al-Hussainy and H. J. Ramey). e 
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` (see Pirson, pp. 539-42). Thus, the re- 


coverable stock; as well as production 
rates, generally will depend strongly on 
investment. Such dependence is not only , 
on cumulative investment (i.e., the capital 
stock), but also on the time-path of invest- 
ment (i.e., there is rate dependence with 
reference to investment}. The rate de- 
pend=ace of recoverable stocks on invest- 
ment follows directly from the above argu- 
ment concerning production rates. Thus, 
the ixpact of rapid production rates on 
total recovery may be offset to some ex- 
tent Dy investments for pressure mainte- 
narce. 

The evaluation and prediction of reser- 
voir performance requires considerable 
data concerning reservoir pressure, geo- ° 
logical properties of the reservoir rock, 
fluid properties, and production history 
(for example, see A. Baca, p. 1; Clark, 
Part 7, p. 157; and Pirson, p. 533). These 
data are then used by engineers to develop 
“reservoir performance curves” similar to 
those depicted in Figure 1. Given an an- 
nual raze of extraction, for simplicity some 
constant value w’, an estimate is made of 
the frture time-path of pressure main- 
tained in the reservoir. In this manner the 
‘ rcduction life,” and therefore the re- 
coverable stock from the reservoir with 
refererce to natural drive is obtained. In 
many cases, a faster annual extraction 
rate, 1” in Figure 1, may result in a left- 
ward movement in the cumulative produc- 
tion curve, refiecting as discussed above, 
the “gte dependence” of recoverable 
stocks. If ultimate recovery is rate de- 
pendent the faster rate u” may not result 
in lower reccvery given some annual in- 
vestment, v’, for pressure maintenance 
activitizs. 

Thus, for some planning horizon of T 
periods ë t=1, 2,..., T, let: 


3 Comin. eats on the choice of T are given in Section V 
below. 


‘e 
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u,= the total volume of petroleum ex- 
tracted from the reservoir during 
period t 

U= (in, Uges , Us) 

v= gross investment for all capital 
components during period t 

Vix (%, 2, -oy Us) 

X=the total recoverable quantity of 
petroleum in the reservoir 

K= capital stocks at the beginning of t 

F,=an upper (physical) bound on the 
capacity to produce petroleum 
from the reservoir during period t 

C,=the generalized cost function for 
production in period t 


The following general relations may 
then be postulated as conceptually de- 
terminable from the reservoir performance 
curve methodology used by petroleum 
engineers :4 














T 
(1) 2 u: S X(Ur, Vr), 
Teal 
ox Ox 
= 0, = 
Ou, ov, 
(2) i S FUs Vi, Ky), — £0, 
Otte 
OF, OF, 
— 20, — 20 
Ou, OR: 
ac 
(3) CU, Vi, Ki), “20, 
Ou, 
Oct . OC; Oc, 
— 20, £0, — gs0 
GEA ov, : OK, 


(ræt) 


1 We gratefully acknowledge comments on an earlier 
draft of this paper by Oscar Burt. He suggests an alter- 
native statement of the relations below which -night be 
most useful in terms of empirical applications with 
dynamic programming, viz., the use of Xi, reservoir 
pressure at t, and Xo, maximum recoverable stock at t, 
as state variables, along with Ke in a recursive pro- 
gramming format. We have experimented with this 
system and find that for analytical purposes the result- 
ing decisions rules are almost identical. However, 
Burt’s method may be preferred for empirical applica- 
tions. 
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FIGURE Í 


Equation (1) states that total petroleum 
production over the T period horizon may 
not exceed the recoverable stock X, where 
X is determined by the time-path of pro- 
duction and investment over the entire 
period 1StST. Since the dissolved gas 
content of the reservoir solution, as de- 
scribed above, affects the natural forces 
driving petroleum toward the well (for 
production by artificial lift), X is viewed 
here as recoverable stock from natural 
drive as well as from artificial lift. 

Equation (2) imposes an upper bound, 
F, on annual production from the reser- 
voir. This value of F, is determined by 
reservoir pressure at t which is in turn 
determined by the previous and current 
values of u and v, and by capital stocks 
(for example, size and number of wells, 
and artificial lift equipment, in the case of 
artificial lift). 

Equation (3) is a generalized cost func- 
tion. Variable production costs in t may be 
(essentially) zero,® if sufficient pressure 


5 Reference here is to the individual firm. This as- 
sumption may or may not reconcile James Griffin's 
recent arguments, but is of no concern at this point. The 
arguments, as shown below, are unaffected by rising 
marginal gosts. 
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exists for production via natural drive, 
thus the dependence of C, on the previous 
paths of u and v (reference to V, here is to 
V >., M1, where v, is viewed as a current 
investment charge, ie., ôC /ðu 20). If 
u and 2, are such that pumping is required 
in t, m results in current direct costs; 
ie., 0C,/Ou,>0. Capital stocks, reflecting 
the efficiency of the production system, 
are assumed to decrease unit costs. 

` Having specified the above relations, (1) 
through (3), a production and investment 
model for the reservoir may now be sug- 
gested. The notation used above is ex- 
panded as follows: 


u; = the volume of petroleum extracted 
by firm j, j=1,..., n during 
period t . 

U,=annual production rates by all 
firms during all periods, 1,... , t; 
i.e., (tii Mary wey Unt, eee y 
Ui, t= o ey Un, tels Uity oe ey Unt) 

v= gross investment by firm 7 in capi- 
tal component k, k=1,..., 4, 
during period t 

V= (vis Sues » Vjat) 

V,=gross investment for all capital 
components by all firms during 
the periods 1,..., t 

K;r= firm ĵ’s stock of capital component 
k at the beginning of period t 

Kna= (Kin... , Kiet) ' 

D;ir= net depreciation of firm 7’s stock 
of capital component k during 
period t 

Fy=an upper (physical) bound on 
firm 7’s capacity to produce pe- 
troleum during period t : 

Cyx=firm j’s cost function during 
period t 

6,=a discount factor, (1+7)~t, where 
r is the appropriate discount rate 

s=unit price of petroleum during 
period t 


N) <0 


IJ, A Management Model for 
the Reservoir 


The existence of n firms exploiting a. -~ 
. given petroleum reservoir is postulated. 


Production from the reservoir is assumed 
to be a sufnciently small part of total 
(national) petroleum production such that 


the n irms may be viewed as price takers. ` 


For a T period horizon, t=1,..., T, it 
is assumed that all prices are known. 


Each firm j is assumed to maximize the . 


value of a stream of discounted profits from 
the sale of petroleum over the planning 
horizon, which is equivalent to maximizing 
the folowing relation: 


T 


(4) y [Petijs — ClUn Va Ky) |B 


see] 


In the above, pitn represents gross reve- 
nues to the firm; Ca is the firm’s cost 
function, the nature of which was detailed 
above in Section I. 

The Zollowing relations and restrictions 
are assumed to apply to the production 
process l 


(5) Kiasi = Kim — Dyre(ttje, Virt, Kirt) 
and 
(6) un S FalUn Vi, Ka), for allj, k, andt 


Equatioa (5) states that the stock of capi- 


tal component k at the end of period t 


(i.e. the beginning of period t+1) equals 
the initial stock minus nei depreciation. 
Net depreciation is assumed to decrease 
with gross investment and to increase with 
u and K. In most applications, either u, 
implying a consumptive-use notion of 
depreciation, or K, implying a capital- 
decay notion of depreciation, will be used. 
In either case, the following conditions 


hold: 
9 Dir O Dim 
< 


, 
GEN Ott jt 


ô Dirt > 
OK jet 








IV 


0, 
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In (6) the generalized upper bound on cur- 
rent production rates (in t) discussed 
above in equation (2) is imposed on the 
individual firm j. It should be noted that 
this bound relevant for firm 7 depends upon 
past and current production and invest- 
ment rates from all firms producing from 
the reservoir (inasmuch as reservoir pres- 
sure is determined by total production 
from the reservoir, as well as from aggre- 
gate investment activities for pressure 
maintenance). Thus, 


OF i 
(8.1) a = 9 
Uir 
aF; 
(8.2) > 29 
` Vir 
AF j 
(8.3) TERET. z 0, 
Kpa 


for all i, f, k, and t; r = 1,...,t 


Finally, for the reservoir as a whole, the 
following form of equation (1) discussed 
above is required in order to determine the 
recoverable stock: 


T n 
(9) 2 du Mir & X(Ur, Vi) 
taal j=l : 

Concern in this paper is with centralized 
control or management of the reservoir,’ 
Thus, the relevant optimization problem 
is expressed by the following: 


Maximize: 


(10) = = {petn — Ce Vi, Ke) } Be 


tel j=l 
subject to the conditions 
(11) Kae = Kim — 


Dye (aese, Vikt, Kirt) 


6 As suggested to us by the referee, the objective 
function of this paper may be limited in terms of social 
control over reservoir production. More general treat- 
ments are implied in Burt and Cummings, and Smith. 
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(12) uj SF y(U1, Vi, Kit) 


(13) 2 3 uj, S X(Ur, Vr) 


T=] jal 


(14) uw 20, vm 20, forallj, k, and t 
Necessary conditions for a maximum in the 
system (10) through (14) are developed in 
the Appendix. Discussion here continues 
with an economic interpretation of the 
decision rules implied by the conditions 


(A2) and (A3) in the Appendix. 


HI. Optimal Paths for Production 
and Investment 


Rearrangement of terms in Appendix 
equations (A2) and (A3) yields the follow- 
ing relations which characterize optimal 
paths for production and investment for 
the reservoir during all periods t, 1 <t £T, 
for which u; and vj are positive. 


Lit 
ðX 
= Abr ( 1 — -— ) + Yab 
jt 
DEn te 
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OD xt 
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OC it T 2 Cir 
5 Be » 2 b- 
i1 O;Kt rath1 i=1 Vki 
ixj 
ij=1,...,n;k=1,...,q18tsST 


Characteristics of Optimum 
Production Rates 


At any t, 1StST, any firm 7 produces 
at the rate described by (15), assuming 
that u;.>0; conditions for a zero produc- 
tion rate are discussed below. The left- 
hand side of (15) is, of course, the present 
value of marginal net income to j during 
period t. On the right-hand side of (15) 
are six terms which may be interpreted as 
the “user costs” of an increment in produc- 
tion during t by firm j. User costs are 
defined by Anthony Scott as “... the 
present value of future profit foregone by 
a decision to produce a unit of output 
today” (1967, p. 34). In the present con- 
text, “future profit” corresponds to future 
net incomes to the reservoir. Given the 
major role and peculiarities of user costs in 
petroleum production, it will be useful to 
develop in some detail the elements of such 
costs. 


Stock User Costs 


The term Ar may be interpreted as the 
marginal scarcity value of petroleum to 
the reservoir as a whole for the entire 
period t=1i,..., T. From Appendix 
equation (A7), > may be nonzero only in 
the case where equality holds in the rela- 
tion (13); i.e., the endogenously deter- 
mined recoverable stock X is exhausted at 
or before T. The coefficient ` then mea- 
sures the increase in net incomes from the 
the reservoir associated with an incre- 
mental change in the endogenously deter- 
mined stock. This value is weighted by the 
term (1—0X/du;,) which is no less than 
one, since by equation (1) 0X /du<0 which 
reflects the impact on the total recoverable 
reservoir stock (through for example, 
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pressure reduction) of an increment in 
prodiction by firm f in t. Thus, the term 
APr(.—IdX/du;,) may be thought of as 7’s 
“stock user cost” during t. 


Boundary User Costs 


The Lagrangian multiplier Ya, i= 1,..., 
n, is associated with the above restriction 
seż (12) which imposes an upper bound 
F; on each firm it’s production rate during 
any period t=1,..., T. Then for any 
period 7, tS7r<T, during which F;, is ef- 
fective—equality holds in (12)—for any 
firm ¢, Y, measures the increase in net in- 
comes which would result from an incre- 
mental relaxation of the restriction, and 
OF ;./d%;, Measures the “relaxation” ob- 
tained from an incremental change (lower- ` 
ing) cf the firm 7’s production in t. Thus, . 
the second and third terms on the right- 
hand side of (15) are interpreted as 
“boundary user costs.” 


User Coasts of Capital Consumption 


The multiplier A;r, for which an 
expanded expression is developed in Ap- 
pendix equation (A11), measures the 
marginal productivity of capital-type k 
used by firm 7 in all future periods t+1, 
t+2,..., T. The term 0D j,/0u;, measures 
the capital consumed in t (and therefore 
not ava_lable, ceteris paribus, in all future 
pericds) by an increment in production by 
jint. Thus, Ajet418+4:0Dj4/Ouy, measures 
the user cost of capital consumption by 
firm 7. 


Production User Costs 


As discussed in Section I above, given a 
set of investment rates, current production 


_ may affect natural drive pressures as well 


as the characteristics (for example, vis- 
cosity) oZ the oil-gas solution for artificial 
lift purposes in current and/or future 
years. Tne resulting impacts of current 
producticn (for example, movement from 
natural drive to pump production, lower 


VOL. 64 NO. 1 


pump efficiencies from high viscosity solu- 
tions) on j’s (as well as all other firms’) 
future variable costs are the measures 
given by the last two terms on the right- 
hand side of (15), and thus, their inter- 
pretation as production user costs. These 
user costs reflect the stock velue of oil and 
gas to the firm, contributing to output as 
natural factors of production (see for 
example, James Quirk and Smith, p. 9, for 
a discussion of the effects of resource 
stocks on output). 

In summary, the rate characterized by 
(15) is that which follows the rule: produce 
at a rate where marginal net income to 
firm j equals the user cost associated with 
firm 7’s production. The user cost reflects 
~ not only the impact of uj on future costs 
internal to 7, but also all external effects 
which result from 7’s production, viz., 
effects on the aggregate recoverable stock 
(A), effects on other firms’ maximum rates 
of production (¥), and impacts on all 
firms’ direct production costs (0C,/du,, 
i=1,..., n). Of course, at any t during 
which inequality holds in (15), (i.e., margi- 
nal net income for 7 is less than 7’s user 
costs for all possible values of ta), ta=0 
by Appendix equation (A2’), (ie., firm 7 
does not produce during t). 

A further development of the ramifica- 
tions of (15) for reservcir management 
requires a discussion of the characteristics 
of optimal investment rates, given the 
“offsetting” role in terms of pressure 
maintenance which investment activities 
vis-a-vis current production may play. 
This development is given in Section IV. 


Characteristics of Dptimum 
Investment Kates 


Equation (16) dictates the optimal level 
of firm j’s investment in capital-type k 
during any t, 1S$tST, for which such in- 
vestment is positive. On the leit-hand 
side of (16) is the present value of the 
marginal costs of such investment to firm 


a 


KULLER AND CUMMINGS: PETROLEUM RESERVOIRS 73 


j. On the right-hand side of (16) are aggre- 
gate benefits to the reservoir as a whole 
associated with such investment, and 
these benefits include the following ele- 
ments. The first term is Ag+ Pty1 weighted 
by ODjit/Ovj1, the latter of which may be 
viewed as equal to —1. The term Ajit is 


` expanded in Appendix equation (A11) and 


repeated here, adjusted to t+ 1. 
(17) Aye te1Be43 


> ( OCjr 
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In (17), the dC;/dK;, nonpositive by 
(3), are direct effects on j’s extraction costs 
of larger capital stocks; V,(OF;/OKjx) is 
the imputed. value of capital by way of 
relaxing the bound F (see equation (2)). 
Then the sum is the present value of the 
stream of benefits to 7 of an increment in 
v in t, discounted by a capital survival 
factor (1~dD/0K). The last term in (17) 
may be viewed as the marginal value of 
current investment in terms of terminal 
capital stocks, which in most applications 
will be zero. Equation (17) may thus be 
interpreted as the present value of the 
future stream of direct benefits (the 
marginal productivity) from an increment 
in investment during t. 

The second term in (16) measures 
external impacts of an increment in j’s 
investment in t. Thus M8r is the marginal 
scarcity value of recoverable stocks, and 
0X /d0;x. is the impact on such stocks of an 
increment in j7’s investment in capital-type 
k in t. The third term measures for all 
firms, the above impact (pressure mainte- 
nance) vis-a-vis the upper bound F. The 
fourth and fifth terms measure, for firm j 
and all,other firms, the marginal impact 
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of investment in capital-type k with refer- 
ence to pressure maintenance and there- 
fore, operating (variable) costs, for all 
periods; èt. 

The rule (16) then has the interpreta- 
tion: equate the marginal cost of invest- 
ment (to firm j for capital-type k) with the 
marginal present value of the reservoir- 
wide benefits associated with such invest- 
ment, where the latter includes not only 
direct impacts on the marginal produc- 
tivity of j’s capital and j’s future variable 
and boundary costs, but also external 
impacts on other firms’ variable and 
boundary costs as well as on the recover- 
able stock. 

Of course, for many types of capital 
(elements of k=1,..., q), several ele- 
ments in (16) will not apply. For invest- 
ment in pressure maintenance activities, 
all terms will probably be included. For 
later investments in, for example, pump- 
ing equipment, it may be that only the 
first term will appear. 

With the above characterizations for 
optimum production and investment rates, 
attention may now be turned to a brief 
discussion of the ramifications of such 
rates for reservoir management policies. 


IV. Policy Ramifications 


Consider the decision environment for- 


petroleum extraction during the early 
“rule of capture” period in the United 
States (see McKie and McDonald, p. 98). 
Under such highly compétitive production 
conditions (for a single reservoir), each 
firm ‘is concerned only with the cost- 
benefit items directly affecting it. Efforts 
by a firm f to restrain production and/or 
to incur investment costs for pressure 
maintenance, for the purpose of increasing 
recoverable stocks and lowering future 
production costs (by maintaining natural 
drive forces), may be negated by the lack 
of such restraint on the part of other firms 
resulting in losses accruing to vy. These 
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potential losses imply, among other things, 
a very high discount rate, which in turn 
implies relatively low values for those 
terms in (15) and (16) with values depend- 
ing on future flows. To clarify the point 
under discussion, suppose that firm 7. 
ignores all externalities. The relevant 
optimization problem is given in Appendix 
ecuations (A12) and (A13). Conditions 
which correspond to those given in (15) 
and (16) areas follows: 














co GIOP ô Dir 
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Firm j is thus seen to be producing 
“rationally” at that rate where u=F 
(see equation (2)), in which case marginal 
prot “which is essentially the unit price 
of petroleum under natural drive condi- 
tions) l2ss capital consumption costs equals _ 
the merginal imputed cost of the upper 
bound F, which in this case depends solely 
on Ka. This bound may be relaxed by in- 
vestment, for example, new wells (which 
is obviously limited by physical restric- 
tions net included in this model). Produc- 
tion is thus at the maximum rate (F) 
allowed by producing facilities (wells), 
and as long as the marginal costs of ex- 
panding such facilities are Jess than the 
marginal future value of larger future 
production farilities, such facilities are 
expanded to their physical limit. 
` The impact of such production patterns 
in terms of losses, for example, in recover- 
able stocks, is self-evident. Central man- 
agement of the reservoir must increase the 
present value of the income stream at- 
tributable to reservoir production. Such 
control may take the form of production 
“rules” based on the rates implied by (15) 
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and (16), or the form of unit-taxes which 
capture all user cost items on the right- 
hand sides of (15) and (16). l 

In terms of taxes, it has been argued 
that depletion allowances have the effect of 
increasing not only production, but lso 
investment rates (see for example, Agria, 
pp. 92-100; Harberger, p. 444; McDonald 
(1967), p. 280; and Steiner, p. 951, n. 6). 
Setting aside questions regarding the 
desirability of such increases, the effects 
may be demonstrated quite easily by (15) 
and (16). Let UC denote all user cost 
elements on the right-hand side of (15), 
and let MP denote all future productivity 
effects of investment vjz, on the right-hand 
side of (16), excluding in both cases, the 
- terms involving M8r. Solving (16) for M8r 
and substituting into (15), results in the 
following expression: 
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If (pr-OCj/dujz) is viewed as “after- 


tax? marginal profits, equality holds in 
(15’) for some value aj, and dj. A deple- 
tion allowance increases the value of 
marginal profits at ü, in which case in- 
. equality results in (15). By Appendix 
equation (A2), this inequality implies an 
increase in u; to some value #2 Hj. As Uji 
rises, elements in the MP term may rise, 
in which case inequality would hold in 
(16), and by Appendix equation (A3), 
equality would be restored only by an 
increase in 4 to some value jm Zj 
Thus, depletion allowances may indeed 
result in increases in production and in- 
vestment rates (for some capital items $). 
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This analysis suggests that tax provisions 
which tend to increase marginal after-tax 
profits (for example, the unit of production 
method of depreciating tangible explora- 
tion and development costs) may lead to 
a similar result (see McDonald (1967), p. 
279). However, policies which tend to 
reduce marginal after-tax profits (for 
example, the imposition of a severance tax) 
may be expected to reduce production and 
investment rates (see Agria, pp. 101-04). 

The results from this work may be com- 
pared with those from earlier works as 
follows. The present model extends the 
work of McKie and McDonald by (a) 
allowing many firms to produce from a 
reservoir; (b) allowing optimal production 
and investment rates to. vary over the 
economic life of the reservoir; (c) allowing 
investment in artificial lift, pressure main- 
tenance and secondary recovery methods; 
and (d) offering characterizations of both 
the optimal path of production (15), and 
the optimal path of investment (16), which 
include explicit statements of user costs. 

The model presented in this work allows 
the analytical development of arguments 
suggested in the works of both Davidson 
and McDonald (1971).’ In addition, the 
work of Davidson is extended by allowing 
variation in production and investment 
rates over time. 


1 Davidson defines three kinds of user costs associated 
with oil recovery. The first is the user cost associated 
with all raw materials; i.e., “the more used today, 
celeris paribus, the less will be available tomorrow” (p. 
91). Using the notation of the present paper, this user 
cost is simply A@r of (15). Davidson’s second user cost 
is associated with rate sensitivity of oil reservoirs, 
which is captured in (15) by ~ASr(@X /du;,) and by the 
next to the last term in the right-hand side of (15). 
Finally, Davidson observes that if a reservoir is con- 
trolled by more than one firm, a “cost of the rule of cap- 
ture” will be incurred (p. 94), which in the present model 
is essentially measured by the last term in the right- 
hand side of (15). McDonald (1971, p. 84) states a mar- 
ginal condition for the optimum rate of unrestrained 
production by a firm, and identifies terms in his equa- 
tion as marginal user costs (pp. 98 and 99). These user 
costs correspond to those defined by Davidson. 
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Smith discusses crude oil production 
within the context of a general model 
which attempts to provide “... a unified 
theory of production from natural re- 
sources” (p. 409). The present work ex- 
tends that of Smith by providing simul- 
taneously determined characterizations of 
the optimal paths of production and in- 
vestment, and by allowing both the path 
dependence of ultimate recovery, and the 
use of artificial lift and pressure mainte- 
nance.® 


Kuller presents an optimal control’ 


model cf oil production for a firm. This 
analysis is.extended in the present model 
by the explicit treatment of investment. 


V. Final Observations 


` In the above sections an attempt has 
been made to provide a model for pe- 
troleum reservoir management based, as 
closely as possible, upon a characteriza- 
tion of variables which allows empirical 
applications using (for physical relations) 
the current estimation techniques of 
petroleum engineers. The following two 
observations are made in conclusion. 

First, various writers have been con- 
cerned with the problem of determining 
optimal expenditures for exploration in the 
petroleum industry (see for example, 
Orris Herfindahl, pp. 133-38; and McDon- 
ald (1971), pp. 86- 91). While such a topic 
is beyond the scope of this paper, some 
possible extensions of this work may be 
suggested which might provide interesting 
insights concerning exploration. 

Applying the model developed above in 
Section II to NV reservoirs, an estimate of 
the nation’s (optimally determined) pe- 
troleum stock y: could be derived for any 


8 The Smith model considers production solely by 
natural drive. However, a method for including arti- 


ficial lift and pressure maintenance in the analysis is’ 


suggested (p. 414, n. 6). The possible rate dependence of 
ultimate recovery is recognized, although not incor- 
porated in the model. n 
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tine t, where 


-N 
(20) xe = >, Xa(Un, Va) 


neal 


The X,’s are the endogenously deter- 
mined stocks for each reservoir n= 1, 


"N as defined above in (9). Let Ey be 


expenditures for exploration in t, and 
T(E) be the expected value of oil reserves 
discovered as a result of exploration 
expenditures Æ.. If, for the simplest of 
exemples, national benefits from pe- 
troleum production are viewed as the 
simple sum of net incomes from each 
reservoir—i.e., the sum of equation (10) 
over W reservoirs—the appropriate cri- 
terion function will include the term. 
— E. and the national stock (ignoring ` 
exports and imports) will be expressed by 


N 


(21) X = 2 XalUn, Va) + T(E) 


nel 


Differentiating such a model with respect 
to E,, if E, is nonzero, a term of the fol- 
lowing form appears: 


22 = AGB,— 
(22) B: = AG 


In (22), A is the marginal scarcity value 
of the nation’s known petroleum reserves 
(again, optimally determined, see the 
above development of A for the individual 
reservoir); OC /d#;, is the expected increase 
in known reserves from an increment in 
E. The term £., of course, is the present 
value of a one dollar marginal expenditure 
for exploration. Optimum expenditures for 
exploration are thus the level at which 
marginal costs of exploration expenditures 
equal the present value of the expected 
increase in reserves resulting from the 
marginal expenditure. l 

This result is intuitively obvious on a 
priori grounds; not immediately obvious 
is a metaod by which the present value of 
expected stock-increases might be esti- 
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mated. Two recent works relate to this 
problem, however. Maurice Allais has 
suggested a method for providing a 
“|. , reasonable forecast of the economic 
prospects of mining exploration...” 
(p. 285).° More recently, Russell Uhler and 
Paul Bradley suggest a model which may 
be used for “...determiring the eco- 
nomic prospects of petroleum explora- 
tion...” (p. 623). 

Second, in the discussions above, re“er- 
ence has been made to the problem of 
choosing T, the planning horizon, and 
some comments are required. In terms of 
analytical “neatness,” this problem is 
discussed in some detail in other works (see 
for example, Burt and Cummings, Ap- 
` pendix). In most empirical applications, 
a convergence of optimal policies to some 
fixed path u* is generally expected (see 
R. Bellman and Burt). If. for whatever 
reason, recursive techniques are not used, 
it will generally be necessary to run a 
sensitivity analysis on an arbitrarily 
chosen T, and to continue with increas- 
ingly larger values of T until the impact of 
changes in T, vis-à-vis the resulting solu- 
tion, is sufficiently small to be regarded 
as “negligible.” 


APPENDIX 


The optimization problem expressed above 
by equations (10) througa (14) may be 
treated within the framework of Kuhn- 
Tucker theory (see G. Hadley, pp. 188, 192, 
193). Assuming that the functions in (10) 
through (13) are continuous, and possess 
first partial derivatives with respect to each 
argument, the following Legrangian expres- 
sion may be formed, where the Lagrangian 
multipliers are explicitly discounted for the 
purpose of economic interpretation. 


R 


T 
(A1) L= D 2 TA ai 


t=] jal 


ClUn Ve, Ka) } Be 


? Although fuels are not included in Allais’ study, he 
asserts that his method is applicable to the search for 
coal and oil. 


_ (A3’) 
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j=l 


— Mr 2 ya es vo} 


r=] j=l 


n n g 
F Ebin + D DE omb 
j=l j=l kel 
Necessary and sufficient conditions for a 


maximum in (A1) include the following 
(given in Hadley, pp. 192-93): 
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(A9) Ve Z 0, 


Vikt jkt = 0, out = 0, 


g=Hl,...,#k=1,...,g;t=1,...,T 


Let capital stocks Ky be positive for all 


t, lstst*, t*ST. From (A4’) it follows 
that: 
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ð Dik 
, Eg (: _— =) Aj thb 


OK jr 





for allt, 1 Sts t* 


Solving (4.10) for Ajr, t then Akt oo, 
Az, and substituting these terms into 
(A10) results in the following expression:!° 


tf 8C; OF ;, 
(A11)  AjeBe= z Typy, —— Ye. 








tæt OR jer OK irr 
(1-228) 
Saat, OK jes 
Gi ð D jka 
+ H (: = men) Ajr b 


Tt is useful for discussions in the text to 
note that Aj is positive, given! 0C,/dK £0, 
by (3) > We 0; by (A6’), and OF ,/dK 2.20, by 
(2). 

For the case where firm 7 ignores all ex- 
ternalities, discussed in the text, the relevant 
optimization problem is thet of maximizing: 


T 
(A12) Max ©} { pitje — Cite, je, Ke) } Be 
t=1 
subject to: 
(A13) Kirepi = Kyat — Diili Vie, Kine), 
uy, SP (Ky), 


Uit 29 


© In (A11) let b, denote (1—8 D;rs/3K jte), then 


ti 
Ila =1 
tut 

t 
II bs = bu 
tet 


ttl 
JI by = biberi etc. 


amt 


u A possible exception would arise with D/K >1, 
a circumstance which would be expected only in a most 
. pathological case. 
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Can Equalization of Opportunity 
Reduce Social Mobility? 


By Joun Contisxr* 


“Greater wealth, health, freedom, 
fairness, and educational opportunity 
are not going to give us the egalitarian 
society of our philosophical heritage. It 
will instead give us a society sharply 
graduated, with ever greater innate 
separation between the top and the bot- 
tom, and ever more uniformity within 
families as far as inherited abilities are 
concerned.” ... ‘What is most trou- 
bling about this prospect is that the 
growth of a virtually hereditary meri- 
tocracy will arise out of the successful 
realization of contemporary political 
and social goals.” ...“ .. . improving 
the environment raises the heritability. 
The higher the heritability, the closer 
will human society approach a virtual 
caste system, with families sustaining 
their position on the social ladder from 
generation to generation as parents and 
children are more nearly alike...” 

Richard Herrnstein 


An important area of overlap between 
psychology and economics concerns the 
nature-nurture issue in the intergenera- 
tional transmission of intelligence, income, 
and other characteristics. Psychologists 
are likely to stress parent-child intelligence 
effects and discuss income (or socioeco- 
nomic status or some such concept) as a 
related issue; economists are likely to 
reverse the stress, This paper presents an 
intergenerational income distribution 
model, stressing the nature-nurture issue, 
the relation between IQ and economic 
success, and the long-run distributional 
impact of equal opportunity policy. 

* Associate professor of economics, University of 
California, San Diego. The research was supported by 
National Science Foundation grant GS-3201. For help- 
ful suggestions, special thanks are due to Marjorie 


Honzik, Richard Schmalensee, the managing editor, and 
an anonymous referee. è 


One of the stimuli for writing this paper 
may te of interest. The quotes above are 
from an Atlantic Monthly article by 
Harvard psychologist Richard Herrnstein. 
The article was presumably widely read, 
since it was the cover article and received 
advance publicity through Newsweek and 
Time magazines, After a layman’s intro- 
duction to the usefulness of IQ testing, 
He-rnstein presents some controversial 
arguments from which the quotes are 
taken. To the title of this paper, Herrn- 
stein answers that equalizing opportunity 
not only can, but will reduce social 
mobility. At first, it seemed to me that 
this assertion could be easily “disproved” 
by signing a certain derivative in the 
model below. However, discussions with . 
a psychologist suggested that Hernstein 
was in effect concerned with a different 
derivat:ve, whose sign provided an easy 
“proof? of the assertions. 


I. The Model 


The mathematical formulation is a 
simple system of three difference equa- 
tions subjected to additive shock terms. 
The variables are defined on successive 
generations of a single family. The distri- 
bution >f variables over all families in 
society is assumed to be generated by 
independent drawings on the shock terms. 
The equations are 


(1) Fi = ag + alt + 2 Ven + eye 
; (2) I, = Bo + BiGt + B2Vu-1 + un 
(3) Ge = Yo + yGt-1 + ter 


80 


Here Y,. Z„ and G, are the income, IQ, 
and genetic IQ potential of the t-th 
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generation of the typical family. The 
Greek letters are parameters. The ws are 
random shock terms assumed to have zero 
means, to have the same variance matrix 
at each generation t, and to be serially 
uncorrelated. These assumptions are ade- 
quate to determine the variances and co- 
variances among (Yi, In Gi) and (Fe, 
Iei; Gi) for a given family tree at each 
generation t. Given the assumption that 
all family trees obey the same model (with 
independent shock term drawings), these 
variances and covariances will, for a large 
population, be virtually identical to sam- 
ple variances and covariances computed 
over all family trees in society. Thus, by 
analyzing the equilibrium values of the 
variances and covariances, we can anzlyze 
the equilibrium income dispersior. ` in 
society, the equilibrium income correlation 
between generations, and similar ques- 
tions. The approach has been discussed in 
my 1969 paper. 

If humans were unisexual and each per- 
son had exactly one offspring, then each 
family tree would be a straight line (no 
branching) and theinterpretations of vari- 
ables would be neat. As it is, some conven- 
tion must be presumed which associates 
with a given family exactly one previous 
generation, or parental, family. That is, 


once (FY, Ia, G.) is measured on a typical © 


family, some convention is needed to de- 
cide which parental family to measure 
(Yii, Tii, Gr-1) on. A simple convention 


would be to follow the male, or the female, . 


line. A possibly more sensible convention 
would start with a set of rules for deter- 
mining a family’s economic “head.” Then 
the straight line family tree needed by the 
model could be traced through family 
heads—family head, head parent of family 
head, head parent of head parent of family 
head, and so on. Also needed are conven- 
tions about which family members to de- 
fine (¥1, Ze Gi) on. Though not the only 


choice, the following discussion assumes — 
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the IQ variables 7, and G, are measured on 
the family head, while FY, includes all 
family members’ income. 

Equation (1) states that a family’s in- 
come is determined, subject to random 
shock, by the family head’s IQ and by the 
family income of the head’s parents. Here 
“income” may be used loosely. It might be 
interpreted as any of a number of general 
success measures—dollar income, occupa- 
tional status, schooling attained, and so on. 
Since the time period is a generation, Y, 
should be defined as lifetime income. Fur- 
thermore, since equilibrium variances and 
covariances are the objects of interest here, 
Y, is assumed to be measured as a trend- 
less index of some sort (absolute income as 
a ratio to society’s average perhaps). Equa- 
tions (2) and (3) state that the head’s IQ 
is determined by genetic and environ- 
mental factors. The genetic component G, 
is determined by equation (3) as the sum 
of a systematic inheritance from the head’s 
parent and a random shock. Equation (2) 
states that the head’s genetic IQ potential 
(G,) is translated into actual IQ (Z) sub- 
ject to a systematic environmental effect 
determined by the family income Y;-, of 
the head’s parents, and by a random en- 
vironmental effect «r, which captures 
omitted variables. 

The apparent #-equation generalization 
of the model, discussed in the Appendix, is 
straightforward. The simplifications going 
into the three equation form (1)-(3) are 
deliberate. Even slightly greater complica- 
tion would prevent explicit parametric 
statement of equilibrium magnitudes be- 
low (see the Appendix). Nonetheless, the 
model as it stands does allow a test of the 
logic of certain important propositions, 
and does allow plausible numerical illus- 
tration. 

The following parameter restrictions, 
some of which are units normalizations, 
will be assumed. Here o}, 07, 0%, oyr, Sra, 
and ergs denote the variances and covari- 


. 
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ances of u. 
(4) a= b= yo 0 og=l a =6,=1 
OSa Ba, atb: <1 O<y<1 


oyg=org=0° 


Since F, I, and G; are all index numbers, 
it may be assumed without loss of general- 
ity that their origin is chosen to make their 
equilibrium values zero; the restriction 
&o= Bo=Yo= 90 accomplishes this. Further- 
more, it may be assumed without loss of 
generality that the genetic IQ index G, is 
multiplicatively scaled to givé the shock 
term wg, unit variance; hence the restric- 
tion og=1. It is assumed that IQ con- 
tributes positively to income after con- 
trolling on parental income (so a,;>0); 
that there is a genetic component to IQ 
determination (so 6:>0); and that the 
parent-child genetic intelligence correla- 
tion is positive (so y>0). Empirical bases 
for the assumptions a, u ¥>0 are 
sketched in the following two paragraphs. 
Given that œ, 8,>0, there is no loss of 
generality in assuming that F, and J; are 
multiplicatively scaled so that a,=(,;=1, 
So the substantive assumption ina, =$;= 1 
is that a, 8,>0. The assumptions a,>0 
‘and B> 0 state that it can’t hurt in terms 
of income and intelligence to have more 
affluent parents, all else equal. The as- 
sumptions a+ f,<1 andy <1 are stability 
conditions (see the Appendix). The deter- 
mination of the genetic variable G, for a 
person takes place at his conception; and 
the random term zg, is an accident of con- 
ception. It seems safe to assume that ue is 
uncorrelated with wy, and ur, which 
mainly involve different forces occurring 
much later in time. Hence gyg=org=0 is 
assumed, 
The assertion 6;>0 (normalized hefe to 
3:=1) and y>0 amount to saying that 
genetic factors do contribute to the vari- 
ance of IQ. Psychologists appear to have 
strong evidence for these assertions in the 
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form of sample correlations between pairs | 
of individuals with differing degrees of 
blood relationship and differing similarities 
of environmental background. For exam- 
ple, the IQ correlations of (genetically) 
identical twins separated from infancy run 
much higher (about .75) than for unrelated 
children raised together (about .25), which 
suggests a genetic contribution to the 
variance of IQ. Such correlation evidence 
can be used in genetic models to estimate 
the “heritability” of IQ—a zero-to-one 
measure of the relative importance of the 
genetic contribution to IQ’s variance. In 
terms of equation (2), heritability roughly 
translates as the ratio of the variance of 
the G, term to the total variance of 7,. The 
IQ heritability estimates run about .80, 
suggesting that the genetic contribution is 
very important. Harold Jones and, more 
recently, Arthur Jensen present lengthy 
review articles on this type of evidence. 
(Tke Jensen article is the one which stimu- 
lated £ storm of controversy concerning 
compensatory education and racial IQ dif- 
ferentials, though that controversy is not 
to the point here.) 

The assertion a; >0 (normalized here to 
&ı= 1) says that IQ has a positive partial 
effect on family income F+, controlling on 
parent’s income Y,_;. The most direct type 
of evidence—that based on direct obser- 
vations of the triplet (Y, Z, Ys1)—-seems 
very hard to find. My 1971 paper presents 
such evidence, though based on a small 
sample; IQ does have the asserted effect, 
operztirg through education. Measuring 
indirect.y, a partial correlation of nearly 
.50 between F, and /, can be pieced to- 
gether by the formula relating this partial 
correlation to simple correlations from 
many separate studies in the literature: 
about .55 simple correlations between oc- 
cupaczional status F, and IQ (Z), (studies 
briefly reviewed in Jensen, p. 15); about 
.40 between son’s IQ (Z) and father’s 


status Fy (studies reviewed in Jensen, 
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(5) var (F3) = fo" + du — 1)]/[1 — (æ + 82) 

(6) var (Ix) = or +A + Bo var (Ya) + 2Baduy 

(7) var (Gi) =A 

(8) r( Yi, Youu) = ae + Ba + Awy/var (Y4) 

0) Us fea) = dy + Balor + ov; + u(2d — 1) ag Bo var (Yi)r(¥s, Yrs)] 

; var (I) 

(10) r(Gi, Ger) = Y 

(11) (Yu) = or + oyr + hu Be. var (¥,)r(¥t, Fis) 
[var (Fà var (Z) 3? 

(12) Ye, Gi) = n[h/var (YQ) 

(13) r(Te, G) = (1 + wyBs)[d/var (1) ]" 





pp. 74-77); and about .40 between scn’s 
status F, and father’s status FY, (see 
Peter Blau and Otis Duncan, p. 110), 
which is about the same as father-son 
years of schooling correlations (see Beverly 
Duncan). Confidence in the assumption 
a, >0 would also follow from general con- 
fidence in (i) the many psychologists’ 
studies of IQ’s independent contribution 
to predictions of educational success, and 
(ii) the many economists’ studies of the 
contribution of educational to economic 
success. 

The equilibrium variances and selected 
equilibrium correlation coefficients implied 
by the model are shown in equations (5) 
through (13), (see the Appendix for deri- 
vations). The parameter transforms 
A=(1—-7°)"1, w= [1—6], and 
o'=o}p+o}+2cyr -have been used to sim- 
plify (A, u>1 and o?>0). The units nor- 
malizations œ= 6ß6ı=04=1 and the as- 
sumptions gyg=oerg=0 have also been 
used to simplify. f 


II. Impacts of Equal Opportunity Policy 


Hypotheses about the impact of success- 
ful policies to equalize opportunity can be 
stated in terms of sensitivities of the equi- 
librium magnitudes (5)—(13) to parameter 
changes. The size of the parent-child in- 


come correlation r(Y., Fi) is a measure 
of the degree of social immobility in a 
society described by the model. In these 
terms, the question posed by the title of 
this paper is whether equalizing opportu- 
nity can increase r(Y, F), that is, in- 
crease the extent to which a family’s in- 
come is determined by the income of the 
head’s parents. 

If “equalizing opportunity” means re- 
ducing the special advantages of being 
born to affluence and the special disadvan- 
tages of being born to poverty, then equal- 
izing opportunity might be interpreted as 
reducing a or $2 in the model. The deriva- - 
tive of interest is the following (since ae 
and 6: appear only as the sum œ+ zin the 
expression for r(Y} ¥t-1)). 


ar( Yi, Yen) 

alas tB) 
o?{ ot4+2u+u A — 1) [1 (atb + ru? 
[o?+A(2u— 1) |? 


(14) 





In view of parameter constraints (4), this 
derivative must be positive; that is, oppor- 
tunity equalization must increase social 
mobility. This contradicts the opening 
quotes, and responds “no” to the title 
question, l 
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However, there is a second sensible in- 
terpretation of equalizing opportunity. 
Many sources of unequal opportunity are 
not related to parental affluence or pov- 
erty. Reduction of these would be reflected 
in the model by a reduction in the vari- 
ances v} and o of the shock terms uy, 
and ur. Since o? and of appear in the ex- 
pression for #(¥i, Yı) only within 
ots oot 20yr (the variance of tyyt tr), 
the relevant derivative is 


(15) ër( Yi, V1) /00? = 
— Mey[1 — (a2 + B2)?} var (Y)? 


which must be negative in view of parame- 
ter constraints (4); that is, opportunity 
equalization in the form of a reduction of 
a? decreases social mobility. This agrees 
with the opening quotes, and responds 
“yes” to the title question. 
Summarizing, the two types of opportu- 
nity equalization—(I) reduction in a+ 6 
and (II) reduction in «?—will have oppo- 
site effects on social mobility. Intuitively, 
a and b: represent systematic parent-child 
connections in the model, so reducing 
o»-+B, will reduce the equilibrium parent- 
child connection measure r(Y}, Vis). On 
the other hand, g? represents random noise 
in the model, so reducing o? increases the 
systematic connection measure r(V., Fyi). 
An example of predominantly type I ecual- 
ization (reducing a+) might be a. com- 
pensatory preschool program for children 
of the poor. An example of predominantly 
type IT equalization might be the replace- 
ment of random military conscription by 
an all-volunteer system. Many equaliza- 
tion policies which come to mind are not 
clearly of one or the other type, but a mix- 
ture. For example, federal subsidization of 
genetic counseling might reduce the inci- 
dence of birth defects at all income levels, 
thus reducing °; but, to the extent that 
more affluent persons already received the 
counseling, there might be a bigger effect 
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at lower income levels, thus reducing 
a:+£2. For many opportunity equalization 
policies, therefore, the net effect on social 
mobility would seem to be an open issue. 

The same conclusions apply for an ap- 
parer.t alternate measure of social mobil- 
ity. In view of the parameter normaliza- ' 
tions aop=Po=7yo=0 and a,=6,= 1, substi- 
tution of (2) and (3) in (1) yields the re- 
duced form equation for F,. 


(16) Fi = ¥Gtir + (a2 + Bo) Yemi 
+ (tye + tt, + ug) 


The equilibrium coefficient of determina- 
tion, call it Rý, of this equation is a rea- 
sonakle measure of social immobility. In 
view of the parameter normalization 
og=1 and the assumptions cy¢=org=0, 
the error term variance of (16) is 1+o%. 
Hence RẸ is 


(17) Ry=1— (1 +o5/var (Yò 


from which the derivatives of Ry with re- 
spect to ae+ 6, and a? follow. 


(18) ORy/A(a2 + 82) = 
(1/Rr)(1 — Ry) [\ym + (an + Be) 
-var (Y) ]/[e + M(2u — 1)] 


IRy/ðo — 
— [\2u — 1) — 1] 
/{2Ry[1 — læ +B») |[var (YT) 


In view of parameter constraints (4) (and 
their implication that A, u>1), these two 
derivatives must be positive and negative, 
respectively. Therefore, the preceding dis- 
cussion of types I and II equalization ap- 
ply to the social immobility measure Ry as 
well as to the measure 7(¥., Yei). 

The paradoxical statement that oppor- 
turity equalization might reduce social. 
mobility is in a sense a contrived paradox. 
To many advocates of opportunity equal- 
ization, the major goal is a reduction in 
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the income inequality measure var (V4), 
rather than the social immobility measures 
r(V¥., Yi) and Ry. The relevant deriva- 
tives are 


(19), avar (¥,)/A(a2 + Ba) = 
2[ dyn? + (ae + Bo) var (Y,)] 
/|1 — (a2 + 62)?] 
ð var (F,)/ðo? = 1/[1 ~ (as + 62)? 


Since both of these magnitudes must be 
‘positive, then either type of opportunity 
equalization will reduce income inequality. 
The paradox is thus a result of casual ver- 
bal equations between income equality and 
social mobility, whereas the two concepts 
are distinct (at least as measured here) and 
can move in opposite directions. 

The heritability concept introduced 
above—the share of genetic factors in the 
variance of a measure—would best be rep- 
resented here by var (G,)/var (J) and 
var (G,)/var (Y,), for IQ and income, re- 
spectively: Barring eugenic changes in 
var (G), these heritability measures are 
just inverse measures of inequality in IQ 
and income. Thus, the statement that op- 
portunity equalization decreases inequal- 
ity is equivalent to the statement that op- 
portunity equalization increases heritabil- 
ity, though this equivalence is not apparent 
in some contexts (in the opening quotes 
for example). 


III. Rough Orders of Magnitude 


The model, in the simple form given or 
in much expanded form, would present no 
unusual estimation problems if data were 
available. Unfortunately, intergenerational 
data of the sort needed are not available 
(G, is not even measurable). Nevertheless, 
rough orders of magnitude for the deriva- 
tives discussed above, those of r(¥:, F.-.), 


Ry, and var (¥,) with respect to a+. and ` 


o”, can be inferred from evidence in the lit- 
erature. These derivatives can be express- 
ed as functions of the three correlations 
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r(Y, Fei), T(G, Gi), and r( Y, Gi) T and 
there is evidence in the literature suggest- 
ing the following specifications for the 
three correlations. 


(20) r( Y, Yi) = 4 r(Gi, Gim) = 5 
40 < r( Ys, Gù < .75 


Table 1 presents values of the derivatives 
for these specifications. If the magnitudes 
of the derivatives are judged by the sizes of 
the elasticities (in parentheses on the 
table), it appears that type I opportunity 
equalization (reduction of a+.) has a 
larger impact (in absolute value) on social 
mobility than type II equalization (reduc- 
tion in a”), This is encouraging since type I 
equalization increases mobility, whereas 
type II diminishes it. The elasticities of 
var (Y;) suggest a reverse pattern; type II 
equalization appears to have a larger im- 
pact on inequality than type I equaliza- 
tion. 

Specifications (20) need justification. 
Here “income” Y, may be interpreted as 
any general economic success measure. 
Father-son dollar income data for FY, are 
not available; but father-son occupational 
status correlations and years of schooling 
correlations? cluster remarkably closely 
about the value r(Y, Yi1)=.4 specified 


` in (20). 


` 1 Equations (5), (8), (10), (12), (4), (15), (18), and 
(19) form a system of 10 equations determining the 10 
magnitudes a:+f2, y, o, Or(¥t, Vs1)/8(axt82), 
Or(¥i, Y¥e.1)/d0?, ARy/d(a2+62), ARy/do?, ðvar 
(Y):/O(a2+62), Ovar(¥:)/de%, and  var(¥.) as 
functions of the three correlations r(Y, Yen), r(Gu 
Gi), and r(¥:, Go). Explicit solutions are available, 
but are excessively tedious to present here. 

2 B. Duncan reports father-son years of schooling 
correlations of about .4; unpublished calculations yield 
a similar result for the sample analyzed in Morgan et 
al. Peter Blau and Otis Duncan, p. 110, report about the 
same again for father-son occupational status correla- 
tions. In each case the sample is large, representative of 
the United States, and apparently of high quality. 
Furthermore, the correlations for subsamples by son’s 
age group do not vary much around the .4 benchmark 
(which lends some credence to the use of equilibrium 
analysis). ¢ 
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TABLE 1—DER-VATIVES 








Derivatives and (in Farentheses) Elasticities 














of r(¥%, Yia) C Ry of var (Yẹ 
Assumed with respect to with respect to with respect to 
Value of 
r(Ys Ge) arth: o? æst Bo g? a+b: o? 
-15 .92 —.10 73 — .08 2.34 1.02 
(.32) (— .28) (.22) (— .20) — (12) (.43) 
70 -93 —.07 75 —.06 2.85 1.03 
(41) (—.28) (29)  f=.21) (.15) (.50) 
65 94 —.05 77 —.05 3.49 1.05 
(.50)°  (—.27) (.35) `  {—.22) (.19) (.56) 
60 95 | — 04 79 —.04 4.29 1.06 
(.57) (— .25) (.42) (—.22) (.22) (.62) 
55 96 — .02 81 — .03 5.33 - 1.08 
(.64) (—.22) (.49) (— .22) (.24) (.68) 
.50 -97 —.02 84 —.02 6.71 1.09 
(.71) (—.20) (,56) (— .20) (.27) (.73) 
45 97 —.0L .86 —.01 8.56 1.11 
(.17) (—.17) (.63) (—.19) (.29) (.78) 
40 98 —.01 89 —.01 11.16 1.13 
(.81) (—.14) (.69) (—.16) (.31) (.83) 








Note: All entries assume r( Ya Via) = 4and r(G, Gad =.5 


Since the genetic IQ potential G, is not 
measurable, there are no reports in the 
literature on 7(Gi, G3). However, L. 
Erlenmeyer-Kimling and Lissy Jarvik, in 
surveyirg parent-child correlations of mea- 
sured IQ, suggest a consensus figure of 
about 7(/t, +1) =.5. Three reasons may be 
advanced for speculating that r(G,, Gs) is 

- about the same, as specified in (20). First, 
estimates of the heritability var (G,)/var 
(I) of intelligence run quite high (about 
.8 as surveyed by Jensen, pp. 46-51), sug- 
gesting that G, and I, vary closely to- 
gether. Second, the forces causing a diver- 
gence between r(J,, I) and r(G., Gis) 
push in both directions, thus possibly can- 
celling. In equation (2), the noise term un 
tends to make (I. I1) smaller than 
r(Gi, Gia), while the systematic term 
B.Y,. tends to make r(e Isı) larger. 
Third, 7(G.,:Gii)=.5 is the theoretical 
value predicted by very simple genetic 
models (see Jensen, p. 49). 

The specification .40<7(¥t, Ge) <.75 in 


(20) cannot be verified directly from the 
literature, since G, is not measurable; but 
reported values of r(Y., I.) are suggestive 
proxies. In surveying the literature, Jen- 
sen, pp. 15-16, reports r(Y, I) values 
from .42 to .57, where FY, is measured as 
occupational status; and Jacob Miner, 
p. 67, reports (Vi, I.) values from .44 to 
.75 waere F, is measured as years of 
schooling. 

‘Table 2 provides further checks on the 
plausibility of specifications (20) by pre- 
sen‘ing the implied values of some other 
magnitudes. The tabled income heritabil- 
ity var (G,)/var (Y+) figures are plausible. 
There is evidence in the literature (re- 
viewed in Jensen, pp. 58-59) that scholas- 
tic echievement has on the order of half the 
heri-ability of IQ, presumably because 
many environmental factors intervene be- 
tween potential and achievement. For the 


same reason, one might guess that income 


will have substantially lower heritability 
than IQ (where, as noted in the paragraph 
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TABLE 2—OtTHER MAGNITUDES 











Assumed 

Value of Heritability 

r(¥i, G) var (Gt)/var (Ft) o? 1/1403) arth: Ry 
.75 .49 1.15 AT .14 21 ` 
-70 -4l 1.58 . 39 18 21 
.65 34 2.12 32 21 .21 
60 28 2.81 .26 24 „21 
:55 .23 3.71 .21 .27 .20 
50 -18 4.90 17 29 A9 
45 14 6.52 13 32 19 
-40 Al 8.80 10 .33 18 





Note: All entries assume r(V1, Vis) =.4 and r(Gi, Gea) =.5 


following (4), IQ has estimated heritability 
of about .8). The heritability figures on 
Table 2 are consistent with this guess. To 
interpret the o? figures on Table 2, it is 
helpful to recall that 1+? is the variance 
of the shock terms wy,+ uret ttg of the re- 


duced form equation ©16) for ¥;. In view 


of the normalization oZ=1, the ratio 
1/(1+-o*) is a measure of the genetic con- 
tribution to the variance of the Y, con- 
temporaneous shock term-—~a short-run 
heritability of sorts. The tabled values 
of 1/(1+o?) run about the same as 
var (G,)/var (Y,). In this sense, one might 
say that short- and -ong-run heritability 
are about the same, which does not appear 
to violate any intuitive expectations. The 
tabled values of a.+(. add slightly to the 
credibility of specification (20) by not 
going negative. The tabled values of RẸ 
are consistent with evidence from the eco- 
nomic literature. Regressions of income on 
long lists of explanatory variables yield R? 
in the neighborhood of .35. Since RẸ is 
based on an equation with only two ex- 
planatory variables (father’s potential IQ 
and father’s income), R} might be ex- 
pected to run substantially less than .35, 
as it does. 


IV. A Redistributive Tax Application 


Let FY, represent collar income after all 
existing government tax and spending 


mechanisms have been accounted for. Now 
suppose the government adds a linear re- 
distributive income tax, specified so taxes 
are negative below the mean income and 
positive above the mean income. Such a 
specification assures that the net revenue 
of the tax is zero; it is purely a redistribu- 
tive tax. If r is the marginal tax rate and 
Y{ is income after this additional tax, then 
the equation Yi=rE(Y,)+(1—-7)Y, de- 
scribes the tax; taking expected values - 
yields the zero net revenue condition 
E(Y?) = £(Y,). The entire model naturally 
rewrites as 


Yi =rE( Y9 + A-7). 


Y, = I, + az Fii + un 
Te = Gi +p Yii + un 
Gi = Gti + vert 


where the units normalizations œ= ße 
== )=Q0 and ~= f= 1 have been used. The 
new expressions for var (V1), (Ye Vi), 
and Ry are the same as the old except that 
a+. must be replaced by (1—r) (art) 
wherever it appears. Since (1~—r)(ae+e) 
now plays the role of a:+, it follows from 


(14), (18), and (19) that the imposition of 


the redistributive tax both reduces in- 
equality and increases social.mobility. To 
get a notion of magnitude, let specifica- 
tions (20) hold with 7(¥:, G.) fixed at .5. 
Then a+ b:=.29, y= .5, and o?= 4.90. For 
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these parameter magnitudes, the following 
measures of mobility and inequality follow 
for r=0 and r=.15. 





r(Y, Yen) Ry var (Y) 
r=0 -40 .19 7.32 
r=.15 .36 .16 7.05 


V. Conclusion 


Though the model has been kept simple, 
the linear form can accommodate a large 
number of additional variables and still be 
numerically operational. The data problem 
cannot easily be overcome so long as the 
model involves parent-child observations 
on intelligence variables (especially an un- 
measurable one like G,). However, a use- 
ful mode! of this type could be constructed 
for more available data. For example, a 
cross-family sample of data on income, oc- 
cupation, education, IQ, wealth, family 
size, and other variables is not hard to col- 
lect. Matched data for the head’s parents 
would not be available for all variables; 
but the head could provide enough of them 
(parental occupation, education, family 
size, and others) to allow sensible model- 
ling of intergenerational mechanisms. 

As it stands, the model has no provision 
for the special social immobilities which 
face various subgroups of society (ethnic 
minorities for example). A straightforward 
way to handle such immobilities is to 
specify different parameter values for the 
various subgroups. The model would then 
generate a separate income distribution 
for each subgroup. 

Another natural extension of the model, 
given recent interest in random coefficient 
regression models, is to add a (zero mean) 
shock term to each coefficient of the model 
as well as to each equation of the model. 
In the case of n equations (and thus n? co- 
efficients), this would add ?(n?4+-1)/2 ad- 
ditional parameters to the model—the 
variances and covariances of the n? co- 
efficient shocks. Thus, in the general case, 
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the extension would be expensive in num- 
ber of parameters. However, one special 
case may be of interest. In most of the ex- 
pressions of interest above, the crucial 
parameters a, and f, appear only as the 
sum oot fo. Suppose this sum is subjected 
to a serially uncorrelated, additive shock of 
constent variance; while other coefficients 
rernain unshocked. Then, as the Appendix 
shows all of the derivatives discussed in 
Sectioa II retain their signs. That is, rela- 
tive te the issues raised in this paper, the 
addition of a shock to a+, leaves the 
model qualitatively unchanged. 

Finelly, the model’s answer to the title 
question and to the opening quotes may 
be summarized. Opportunity equalization 
may increase or reduce social mobility, de- 
pending on the type of equalization. Either 
way, however, opportunity equalization 
will reduce inequality. Therefore, the 
opening quotes seem unreasonably pessi- 
mistic. If opportunity equalization reduces 
inequality, it is hard to see how this 
equalization will “give us ... ever greater 
seperation between the top and the bot- 
tom.” And, even if opportunity equaliza- 
tion does reduce social mobility, a “virtual 
casta system” seems unlikely. In the ex- 
treme case of total opportunity equaliza- 
tion (represented in the model by a= f: 
=g?=(Q), tne immobility measures r(Y, 
Yi4) and Ky would reduce to 7(Gi, Gia); 
and psychological evidence suggests a 
value fcr r(i71, Gis) of about .5 (see Sec- 
tion ITI}. A society where only 25 percent 
of chilcren’s income variance was ex- 
plained by parents’ incomes would not 
seem well described by virtual caste 
system. 


APPENDIX 
Derivation of Equilibrium Expressions 


The model of the text is a special case of 
the following linear difference equation sys- 
tem with additive shock term. 
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(AL) yw = AJr Hun, E(u) = 0, 


i iit=s 
0 ift As 


Il 


Elusu: ) 


Here A is an (n, n) constant matrix; U is an 
(n, n) nonnegative definite constant matrix; 
and y, and t4 are (n, 1) random variable vec- 
tors at time t. The system (A1) is defined on 
a typical family tree. The elements of +, are 
measurements on # characteristics of the t-th 
generation of the family (income, IQ, and so 
on). The distribution of these characteristics 
over all families is generated by independent 
drawings on the shock vector w. 

Corresponding to the stochastic system 
(A1) are two nonstochastic systems, oné 2 
equation system for the mean of y, call it uw, 
and one n? equation system for the vari- 
ance matrix of yẹ call it Sy: 


(A2) 
(A3) 


Here an asterisk indicates the “stacking” 
operation; for example, Sf is the (n?, 1) vec- 
tor gotten by stacking the columns of Ss 
(first column on top, second column next, 
and so on). 

Taking expectations of (A1) leads immedi- 
ately to (A2). Taking the variance matrix of 
(Al) leads to Sp=ASt1A’+U, and (A3) is 
simply the stack of this. The condition that 
the eigenvalues of 4 be less than one in mod- 
ulus is sufficient for the existence of unique 
equilibria „=0 and S*=(J—A @A)“'U* for 
(A2) and (A3), and is necessary and sufficient 
for their global stability. (The coincidence of 
asymptotic properties for (A2) and (A3) fol- 
lows from the theorem that the n? eigen- 


ht = Am-1 


SŠ = U“ + (4 8 AS$ 


values of the Kronecker product A@A equal , 


the n? pairwise products of the eigenvalues 
of A.) Letting R and R be the equilibrium 
correlation matrices of y, with itself and with 
yt, respectively, the relevant formulas for 
the magnitudes in the text are 


(A4) St = (I — AQ A)“U*, 
R=WSW, Ri=WASW 


Here W=diag (sj)'”,... , sat”), where the 
Si; are the diagonal elements of S. 
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The three-equation model (1)-(3) in the 
text can be reduced to a two-equation model 
in F, and G, by using (2) to substitute out Z. 
The resulting system is of the form (A1) with 
w= (¥,, Gy and 


t 
tied & + Be p 
i: 0 Yy 
1 2 
U= ( +o * 
1 1 

Here the units normalizations a;=B;=c9=1 
and the assumptions cy g=org=0 have been 
used to simplify. The eigenvalues a.+(2 and 
y of A lie between zero and one by assump- 
tions (4); hence the model has a unique 
globally stable equilibrium. Plugging (A5) 
into (A4) and manipulating yields the equi-. 
librium expressions var (Y+) and var (G;) as 
the diagonal elements of S, r(V1, Gi) as the 
off-diagonal of R, and r(Y, Yiu) and 
r(Gi, Ge) as the diagonals of R.1. The equi- 
librium expressions involving J, can then be 
derived using equation (2), 

Even though the condensed system of 
(AS) is only of size n= 2, the matrix to be in- 
verted in (A4) is of size n?=4, which would 
already be too large for explicit inversion in 
terms of parameters if A were not triangular. - 
This explains the comment in the text that 
even slightly greater complexity in the model 
would prevent explicit parametric statement 
of equilibrium magnitudes. 

Now suppose equation (A1) is expanded to 
allow random coefficients. Specifically, let 


(A6) Me = (A + Zi) Vii + tt 


(A5) 


` where Z, is an (n, n) matrix of zero mean 


coefficient shocks at time t. Let each element 
of Z, be serially uncorrelated with itself, with 
all other elements of Z,, and with all elements 
of u. And let each element of Z, have con- 
stant variance, and constant covariance with 
all other elements of Z, and all elements of t. 
For this expanded model, my 1972 paper 
showed that the equilibrium variance matrix 
of ys call it S4, is given in stacked form by 


(Al) Sp=(-A@A-OCVU 


Here C ise(2?, n?) constant matrix displaying 
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the- variances and covariances of the ele- 
ments of Z, in the form C=E(Z 8 Zə 
(which is not usual variance matrix form). 
The necessary and sufficient global stability 
conditicn for the equilibrium (A7) is that 
every eigenvalue of A@A-+C have modulus 
less than one. The formulas for the contem- 
poraneous and one lag correlation matrices, 
call them Ry and (R,).1, are similar to those 
in (A4). 


(A8) R} = WSW} and 
(Ry)-1 = W4 ASW 


where W,=diag (szif,..., s142). In the 
special case when ay is the only element of 
A with a positive variance shock term, C 
takes the form cul, where En is an (n°, n?) 
matrix of all zeros except for a one in the 
upper left position. Then (A7) manipulates 
to the form 


(A9) Sy a {z + [eu/(1 — an — 6n)] Eu} 
(E-A®@ A) U" 
= {14+ [en/(—on—en))EnfS™ 


where, as above, S*=(I—A@A)~'U* (the 
value of S* when C=0). 

The formulas of the last paragraph may 
be applied to the special case discussed in the 
concluding section of the text. In this special 
case, #=2; A and U are given by (A5); and 
C takes the form C=cyEy, where cu is 
the variance of the shock term added to 
@n=a2+62. To assure stability, the param- 
eter restrictions of the text must be strength- 
ened to include the restriction (aat pa)? + en 
<1. Plugging into formulas (A7), (A8), and 
(A9) yields the equilibrium magnitudes 
var (Via, (Yo Yii), and (RE), for the 
expanded model. 


(A10) var (V1), 
= var (V.)[1 — (ae + Bs)?] 
/[1 — (a2 + B2)? — cn] 
r(Y, Fi-a)+ 
= {r(¥e, Yin) [1 — (a2 + 82)? — cn] 
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+ cular + B2)}/[1 — (a2 + B2)?] 
1 — (U+ o*)/var (Yt) 4 

1— (1 ~ RY -— (ae + 62)? en] 
/[1 — (az + B2)?] 


where var (Y), (Yẹ Yea), and R? are the 
expressions given by (5), (8), and (17) in the 
text. The derivatives of each line of (A10) 
with respect to ae+f. and o? take the same 
signs es the corresponding derivatives in the 
text for the nonexpanded model ((14), (15), 
(18), :19)). 


Il 


(Ri) 
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_ Toward a Theory of Multiple 
Customs Unions 


By SuxesH K. GHosy* 


In a recent article in this Review, Sven 
Arndt extended the popular three-country 
analysis of customs unions to four coun- 
tries consisting of two member countries 
of the union, on the one hand, and two 
countries of the rest of the world, on the 
other. Based on this extension, he demon- 
strated the possibility of opposite welfare 
effects of the union on the nonmember 
countries so that one of the conclusions, in 
his words, was that “...it may be ra- 
tional policy for some countries [outside 
the union] to push for the establishment of 
a given customs union, but nevertheless to 
refrain from joining that union”! (p. 117). 

However, this result which clearly ap- 
plies to one customs union will hold even 
when the model is more general to include 
more than one customs union. In fact, 


taking a world of two customs unions and _ 


two outside countries, we shall show in 
this paper that the above result is true. 
What is more important, the multiple 
customs unions issue will open up some 
entirely new possibilities: These are in the 
form of contrasts in the welfare and terms 
of trade effects on the unions themselves 


(let alone the members of a given union), . 


possibilities that are characteristically 
obliterated in the traditional? single union 
analysis. 


* Associate professor of economics, University of 
Waterloo, Canada. I gratefully acknowledge the help 
received from Sven Arndt, Robert Mundell, and a ref- 
eree of this Review. However, I alone am responsible 
for errors and imperfections. 

1 Preference for nonmembership is also on grounds of 
increased markets and growth potential outside the 
union which accrues to the gaining nonmember country, 

2 See for instance, Jacob Viner, Richard Lipsey, 
Michael Michaely, Jaroslav Vanek, C. A. Cooper and 
Benton Massell, 


ofl 


The following pages will be devoted to 
the exploration of such and other possibil- 
ities in a systematic way. The central 
method used will be a combination of ex- 
cess offer curves introduced by Vanek, and 


“aggregate offer curves derived? by Gary 


Becker and George Elliot, recently used by 
Arndt, and modified in this paper to en- 
sure an efficient integration of individual 
country offer curves. 


I. The Model 


First of all, we shall state the basic as- 
sumptions: full employment of resources, 
inelastic factor supply, absence of trans- 
portation costs, homogeneous and mobile 
commodities, (internationally) immobile 
factors of production, identical tastes and 
preferences of individuals within each 
country, respectively concave and convex 
(to the origin) production transformation 
curves and community indifference curves, 
regulatory tariffs. The last assumption 
along with a supplementary one that ‘the 
tariff revenue be distributed as income 
subsidies to the community will eliminate 
the (otherwise realistic) possibility of 
changes in income distribution and of in- 
tersecting reciprocal demand curves. 

The structure of the model can be simply 
described as follows. We imagine the world 
to consist of six countries,® three of which 


3 As Arndt notes, p. 109, fn. 3, aggregate offer curves 
were implied by Frank Graham. 

4 It should be stated here that the modification used 
in this paper will not affect any of Arndt’s conclusions, 
for they were obtained from sections of the aggregate 
offer curves basically unaffected by the changes I intro- 
duce. However the changes will prove crucial for the 
conclusion of this paper. 

5 Each of these countries will be taken to be incom- 
pletely spectalizing in X and F. 
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to be called Ai, Az, and A; represent a 
group of Y (commodity) exporting and the 
remaining three, Bı, Ba, and B; a group of 
X (commodity) exporting countries over a 
given range of the terms of trade. In order 
` not to complicate and blur the main issues, 
we will posit that changes in the terms of 
trade never go beyond that range so that 
the nature of the comparative advantage 
of each country will remain unaffected 
throughout the analysis. Also, to bring 
(later) into sharp relief possible trade 


diverting and trade creating effects of the ` 


formation of customs unions, we shall con- 
sider a relative ranking of the following 
types of the three countries in each group: 
Ay<A2<As3; Bı<Bı<B;. The ranking 
proposed is on the basis of both the cost of 
producing the commodity in which a 
country in a given group has a compara- 
tive advantage and the ad valorem tariff 
that it levies on its imports. However, a 
simple calculation will make one wonder 
about many other cost and tariff patterns. 
Such patterns, it may be noted, will follow 
the analysis, to be undertaken below, of 
the central pattern just described. 

In the spirit of the above paragraphs, we 
will broadly consider the following two 
customs unions,® each of which consists of 
two countries, the residual countries (Ai 
and B,) comprising the nonunionized 
countries of the rest of the world: 


Union u: A, UB: 

Union ue: As UB; 
None of these unions is assumed to be 
small so that for neither union the world 


terms of trade is given. 
We also propose a composite union: 


Union U: Ag U A3 UB, UB; 


6 Later (in fn. 32) we will indicate the terms of trade 
and welfare effects of differently constituted unions such 


as Union w:!A2UB33 Union 14:43UB2; each of which ' 


represents a union of high and low cost producing coun- 
tries. . 
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tc be used as a bench mark union for com- 
parative purposes. 


II. The Preunion Situation 


The preunion situation offer curves, each 
acjusted for the respective country’s ad 
valorem tariff are shown as OA{/, OA/, and 
OA? for the A countries, and OB/, OBJ, 
and OB; for the B countries in Figure 1, 
the former curves exhibiting relative offers 
of the F (shown on the Y-axis) for the X 
commodity (shown on the X-axis) and the 
latter curves the offers of X for Y. 

By a modification of the well-known 
methcd of radial sum of individual offer 
curves, the group offer curves OT LW!, and 
OJKY?%, respectively, for the A and B 
groups of countries are derived. This type 
of groap offer curves was also derived by 
Arndt except for their linear parts as, for 
instance, IL and JK for the A group and 
B group offer curves, respectively. The 
linearity is the modification proposed’ here 
which was perhaps overlooked’ by the 
earlier authors,” most recently by Arndt. 
It is derived, in detail, in the Appendix. 

In the preunion situation, the world 
terms of trade are given by the slope of the 
line OT, where T, is the point of intersec- 
tion of the two (modified) group offer 
curves. The internal prices in the A coun- 
tries ate however given by the slopes of 
the lines UQ, TP, and MS, being tangent 
to the A,, Az, and A; country’s trade in- 
difference curves at points U, 7, and S, 
respectively. At these points, OT, inter- 
sects the respective country’s tariff inclu- 
sive ofer curve. Notice® that the tariff 
rate (CQ/QR) in country A; is less than 
that (OP/PV) in A, which is less than that 
(OM/JIN) in A;. Similarly, the internal 
price lines in the B countries may be drawn 
(not shown in the diagram) consistent 


1 Gary Becker and George Elliot, for example. 
8 This is the assumed tariff relationship among the A 
countries. 


VOL. 64 NO. 1 


Y 


GHOSH: MULTIPLE CUSTOMS UNIONS 93 





FIGURE 1 


with the assumed relationship among their 
ad valorem tariffs. 


III. Postunion (m and w) Situation 


The basic apparatus shown in Figure 1 
is transferred to Figure 2 with the preunion 
situation world terms of trade OT, directly 
extended to this figure. The observations 
below refer to Figure 2 unless otherwise 
mentioned. 

Assume that each union removes all 
trade barriers between its members, but it 
pursues a policy of nonprohibitive tariff 
towards the outside world. To simplify 
matters, assume initially that the tariff 
imposed by each union on its imports is 
the same. Assume? also that, for a union, 
one member country’s trade is exclusively 
with its partner and that the latter only 


? This assumption too is used for simplicity’s sake, 
an example of which can be found in the theoretical 
developments in Vanek, ch. 18. However, simplicity, 
perhaps, reduces the scope of applicability of the results 
to be derived. 


carries out trade with the outside coun- 
tries in respect of the excess supply of the 
commodity in which it commands a com- 
parative advantage, and that such excess 
supplies are in two different commodities 
for the two unions. To be exact, let us say 
country A, and B; of union # and u are 
the countries with eventual excess supplies 
in commodity Y and X, respectively. 
Under the above assumptions, we con- 
struct, following Vanek (ch. 18), the ex- 
cess offer curves designated as OF, and 
OE; s: The former is derived from OA» and 
OB, and the latter from OB; and OA;, one 
pair for a union. Taking into account the 
import duties of each union, we then gen- 
erate the excess offer curves OF;,, and 
OE; „ which when integrated! with the 
tariff-inclusive offer curves OAj and OB, | 
of country A, and B,, respectively, of the 
outer world will yield the aggregate offer 


10 By the method of modified radial sums described 


before. A . 
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FIGURE 2 


curves O1’L’W, and OJ'K'W s. The world 
terms cf trade OT... will clearly settle at 
the intersection of the last mentioned offer 
curves. 

We shall now dwell upon some of the 
important features of Figure 1. It is clear 
that the world terms of trade line OT, (in 
Figure 1), relevant when each union fol- 
lows a policy of prohibitive tariff towards 
the rest of the world, is below the preunion 
situation terms of trade line OT,. This 
means that the rest of the world countries 
will be oppositely affected by the forma- 
tion of the customs unions: Some countries 
will have their terms of trade improved 
while others will have them deteriorated. 
Next, cbserve that the position of the 
multiple union situation terms of trade 
line OT... (Figure 2) under the assump- 
tion of nonprohibitive tariffs everywhere 
is below the preunion situation terms of 
trade line OT, and between the free trade 
price lines!! of the two unions (not 


These are the market clearing price lings. 


shown).!2 There are two implications: 
First, even when the unions’ trade with 
the rest of the world is not prohibitive, 
their combined effects on the latter (two) 
countries are opposite. This result is simi- 
lar to the one just derived under: the as- 
sumption of prohibitive union tariffs. How- 
ever, it strengthens one of Arndt’s main 


conclusions to which we called attention... 


in the lead paragraph of this paper. Sec- 
ond, and more important, the above con- 
trast is confined not only to countries of 
the rest of the world but also to countries 
within and between the unions themselves. 
For example, Bə, the passive member 
country of union #, will end up with a less 
favorable, while 4, its counterpart in 
union #2, may” end up with a more favor- 

2 Lozated at the intersection of OA: with OB, and 
of OB; with Oda. 

18 We stress here the more favorable terms of trade 
position of country A; to sharpen the contrast with 
country Bz. It should be noted that two other positions 
may exist, one of less favorable than and the other of 
equally favorable as the eventual world terms of trade. 


However, measuring by the area in the diagram applica- 
ble to more favorable, compared to less and equally 
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able terms of trade than the eventual 
world terms of trade. This implies that 
the passive member of a union need not 
necessarily lose in terms of trade. Rather 
the possibility exists that such a country, 
in spite of membership in a relatively high 
cost producing union, may end up with a 
gain. The interesting point is that op- 
posite!* experiences of gains and losses on 
the part of passive members of two differ- 
ent unions are obliterated in the single 
customs union analysis. No doubt the 
knowledge of such contrasts may be im- 
portant to a country seeking membership 
in an emerging union in preference to one 
already in existence. 


IV. Comparative Postunion 

( and x vs. U) Situations 
In the composite union (U) situation, 
the excess offer curve is derived from the 
free trade group offer curves OW? (of 4» 
and A; countries) and OW¥# (of B: and B; 
countries).-Assuming that this excess offer 


curve relates to the F commodity originat- ` 


ing from the A countries and that the tariff 
of the composite union is the same as that 
of the multiple unions towards the rest of 
the world, we have two versions of this 
excess offer curve, one designated as OEy + 
based on free trade and the other OEv,, 
based on tariff calculations. Integrating 
OEv,, with OA(, the offer curve OI” L" Wv 
is derived, some part (Z” L”) of which is 
linear as usual. The world terms of trade 
are then obtained at the intersection of 
OL" L" Wy and OBj, given by the slope of 





favorable, terms of trade positions, the former position 
appears less probable. 

4 Of course the contrast would disappear had we to 
assume that both the unions generated excess offers in 
the same good. In that case, one of the member coun- 
tries of each union would buy the above-indicated good 
from its free trade partner relatively dearer than the 
eventual world terms of trade would suggest. However, 
this case is a theoretical case for which practical jus-if- 
cation may be difficult to find especially because of the 
similarity of the unions, and hence the scope for little 
or no bargaining between them. 
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the line OTy.... The construction of Figure 
2 under discussion shows that OTv.» and 
OT, coincide, but this need not necessarily 
be the case.' 

The interesting point to note however is 
the relative slope of the OTy.. and OT... 
lines: Figure 2 shows that the former line 
is steeper than the latter line. This be- 
comes the basis of the conclusion that the 
excess Y producing country of a union in 
the Tu.» situation has its terms of trade 
improved relative to the excess X produc- 


ing country of the other union over the 


Tv.» situation.1® This of course assumes 
that in the latter situation, the union on 
the whole is excess Y producing. If not, 
i.e., if it is excess X producing,” the above 
conclusion will be reversed. In any case, 
opposite terms of trade effects on members 
of two different unions are once again re- 
vealed. 


V. Welfare Implications 
We begin by comparing the Tu.w with 


the T, situation. Assume that the member 


countries of the union trade with each 
other at terms of trade given by the slope 
of the line Oa. Assume further that at 
these terms of trade, there is still some 


5 The important point to note in this connection is 


‘that there are also cases in which OTy.. may lie above 


as well as below OT); in the latter cases, it will still be 
above OTu.w under the assumed slope of the indifference 
curves, relative tariffs and costs, Thus, the ensuing 
argument about the comparative terms of trade effects 
in the multiple and the single union situations will still 
hold. 

16 Tt can be easily seen, in the light of the last foot- 
note, that while the possibility exists for the rest of the 
world countries to have opposite terms of trade effects 
from the formation of a customs union or unions, two 
subpossibilities may arise. In one, the gaining country 
(viz., Y exporting A; country) increases the gain as the 
number of unions increases; in the other, the gaining 
country (viz., X exporting B, country) changes into the 
losing country with increase in the number of unions. 

1 And the two unions in the multiple union case are 
excess F (viz., u) and excess X (viz., #2) producing, as 
has been assumed above. 

18 This section is based on Figure 3 which is the same 
as Figure 2 except for some newly shown price lines. 
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FIGURE 3 


excess offer of Y left for which the possible 
market is outside this union and the price 
is the world price (given by the line) ab. 
Parallel to OTu.w, this line has one extreme 


a which is the point of intersection of Oa — 


with the offer curve OB», and the other 
extreme b which is the point of intersection 
of ab with bm. This last line is parallel to 
the X-axis and one of its extreme points m 
is the point at which Oa extended inter- 
sects the offer curve OA2. Then bm will 
equal the total tariff expressed in units of 
X goods collected by this union. The final 
trading positions of country B: and A, of 
this union will clearly be at points a and b, 
respectively. 


Similarly, assuming Oc to be the terms - 


of trade line for countries of the other 
union and nd to be the total tarif ex- 


pressed in units of Y goods and cd parallel , 


to OT..., the points ¢ and d will represent 
the final trading positions of country A; 
and B: of this union. However, the posi- 


` tiors of the rest of the world countries will 


be at points e and f, being the points of 
intersection of the respective country’s: 
offer curve with the world terms of trade 
line OT yw. 

On the other hand, the trading positions 
of the six countries in the preunion situa- 
tion will be at points where their offer 
curves cut the terms of trade line OT.. 

Under usual assumptions about the 
shapes of respective country’s indifference 
curves (not shown on the graph), and com- 
paring the postunion and the preunion 
trace positions of each country by their 
levels of indifference, the following conclu- 
sions emerge: 


(i) One country of each of one union 
(viz., u) and the nonunionized “rest of the 
world” will be better off while the other 
country worse off,'®* both the gaining 

8 This contrast (between the member countries of 


union #) will be sharpened the more we move to the 
marker clearing intraunion prices; for movements away 
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countries being the Y exporting A coun- 
tries; 

(ii) Gains or. losses of both the mem- 
ber countries of the other union will be 
rather ambiguous. 


However, the ambiguity in (ii) abcve 
can be removed by pinpointing the réla- 
tive slopes of the intraunion and postunion 
world terms of trade lines. Assuming that 
the former line lies below the latter, which 
will mean that the imports of country 4; 
from its union partner are a bargain in the 
light of the eventual world prices, this 
country will gain and its partner lose; in a 
reverse case,” the opposite will be the 
effect.” The case in which the status quo 
will be maintained uniformly throughout 
the union is when the intraunion and werld 
terms of trade lines coincide, the chance 
of which appears at best to be remote. 

We now turn to a comparison of the 
postunion situations. One situation con- 
cerns the two unions # and uz and the 
other the single union U. The comparison 
is supposed to shed some light on the direc- 
tion in which the results of the usual single 
union analysis will be modified in the event 
of an additional union. 

Under thé single union approach, two 
sets of results somewhat interchanging and 
opposite in nature will follow depending on 
two kinds of assumptions made. We will 





from the assumed prices (as shown by the line Ogeinz) 
towards the X-axis, the contrast will still be valid, al- 
though a small possibility will arise for the B: country 
to remain unchanged in welfare. 

20 The reverse case is when the intraunion terms of 
trade line lies above the postunion world terms of trade 
line OTu.w. It isimportant to qualify the result described 
in the text. This result will obtain when the intraunion 
terms of trade line is sufficiently above the line OT... 
If it is just above, possibilities exist for the welfare of 
both the member countries to remain either unchanged 
or even to decline! 

2 The possibilities of contrasting welfare effects (of 
the formation of the multiple customs unions) on mem- 
bers of the two unions should now be clear. For instance, 
for union 111, the welfare of country A2 improves, that 
of Bz deteriorates; for union we, the welfare of country 
A; declines, that of B; improves. 


{x 
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. briefly discuss one such assumption and 


the implications thereof, merely touching 
on the other assumption and its implica- 
tions. 

We assume that the composite union 
leads to excess” offers in F. Starting with 
the intraunion terms of trade line Ogaim 
and drawing a line ih parallel to OTv.., 
which goes through the point ¿ at which 
Ogaim intersects the group offer curve 
OW, we can obtain a point k on the line 
ijh. This point” will denote the final trad- 
ing position of the A countries of the 
union, being equivalent to the point j for 
the A, and point 7 for the A; country. As 
the figure shows, a and g will indicate the 
trading positions of Bz and B, countries. 
The trading positions of countries A: and 
B, will be determined at points where, as 
before, their offer curves are intersected by 
the line OTv.w. 

Using appropriate indifference curves 
corresponding to the final trading positions 
of various countries under the composite 
and multiple union situations, one can 
easily conclude the following as to their 
gains or losses in the latter over the former 
situation: 


(a) Country A: and A; definitely lose 

(b) Country B: remains unchanged (by 
construction) but B, most prob- 
ably?‘ gains : 

(c) Country A; gains but B, loses 


If, on the other hand, we assume that 
the composite union leads to excess” offers 


2 Tn order to make results of the composite and multi- 
ple unions reasonably comparable, we need an enabling 
assumption in the latter case, the sense of which is that 
the two unions, if left to trade between themselves only, 
will produce excess offers in commodity Y. 

% Which is determined at the intersection of the line 
ijh and the line drawn parallel to the X-axis from the 
point at which the group offer curve OW’ and the line 
Ogaim, both extended, intersect. 

2% There is a possibility that this country could re- 
main unchanged in welfare. 

% See fn. 22 for the enabling assumption suitable for 
this case. e 
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in X, whereas the multiple union leads to — 


excess offers in Y on the part of one union 
but to that in X on the part of the other, 
then starting with the intra-(composite) 
union terms of trade line Ocn, we can show 
that 


(a) Country Bz and B; will definitely 
lose 


(b’) Country A; will remain unchanged 


but A, will gain 
(c') Country Ai will lose but B, will 
probably” gain 


VI. Effects of Union Tariff Changes: 
Multiple Union Case 


So far we have derived results assuming 
equal tariff rates for the two unions. The 
question will arise as to the nature of 
changes in the foregoing results when in- 
stead we assume unequal rates, all other 
things -emaining the same as before. We 

` discuss below both the terms of trade and 
welfare effects. 

For terms of trade effects, refer to Figure 
2; for welfare effects, see Figure 3. It will 
become immediately clear that the OTu.w 
line will be pulled up or down?’ depending 
upon union #, having the smaller or the 
larger tariff. But, in any case, the area 
over which it will move will not be too 
wide.*® 

Our urst observation is that unequal 
tariff rates of any kind will not change the 
(qualitative) results for union 1 derived 
under identical tariff rates: Country Ao, 
the country with the excess offer, will gain 


z Country Bı remaining unchanged in welfare is also 
a possibility. 

27 A similar downward tendency in the OTua.» line 
with corresponding terms of trade and welfare implica- 
tions for the union and nonunion countries will follow in 
cases of differently constituted unions; for instance, 
unions #4 and 4 (see fn. 7) under equal union tariffs. 
Unfortunately, when such tariffs are unequal, the re- 
sults will no longer be unambiguous. These cases, not 
shown on the graph, may easily be construed. 

28 Such movements will be limited by the location and 
curvature cf the offer curves, the tariff rates, the excess 


offers and relative cost conditions. é 


THE AMERICAN ECONOMIC REVIEW 


MARCH 1974 


and country Bz, the passive country, will 
lose in beth terms of trade and welfare. 
For union we, the passive country As will 
have, as before, an improved, unchanged, 
or deteriorated welfare position no matter 
which union has the larger tariff. But, 
whereas in the case of the excess Y produc- 
ing union with the larger tariff, the possibil- 
ities of terms of trade losses will increase, 
in the reverse case, all prior possibilities?’ 
will continue to hold, even though the 
magnitudes of losses or gains, as the case 
may be, will increase for this country. For 
its partner, however, much of whatever © 
was found before to be the welfare effects 
will ke qualitatively valid except for two 
modifications. One is when the excess Y 
producing union happens to be the one 


‘with the larger tariff, in which case the 


possibilities of losses will increase; the 
other is when the excess X producing union 
is wita the larger tariff, in which case the 
possikilities of gains will increase. In fact, 
gains or losses will both be possible as in 
the case of identical tariffs but changes of 
one will increase in one set of circum- 
stances, while those of the other increase 
in the other set of circumstances. 

Our next observation is on the rest of 
the world countries. Here the same effects 
as in the case of equal union tariff rates 
will follow as long as union u, has the 
larger tariff: The contrasts between the 
(gaining) A and (losing) B countries in 
both the terms of trade and welfare effects 
will be maintained, even sharpened. But 
when the other union has the larger tariff, 
some ambiguities in both effects will ap- 
pear, unlike the previous case. Now, in 
addition to possibilities that ‘country Ai 
gain and B, lose, there will be some new 
possibilities with reverse effects. 


VII. Conclusion 
We have derived in this paper some 


2 See particularly fn. 17 for such possibilities in the 
equal tariff case. : 
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w: 
effects in the multiple union situation. 
These effects are basically of contrasting 
types in their relation to the rest of the 
world, and to intra- and interunion coun- 
tries. Special attention has been paid to 
the interunion contrasts, naturally oblit- 
erated in the single union analysis. 
Knowledge of such contrasts, involving as 
they do terms of trade and welfare gains, 
seems to be quite important for countries 
seeking admission into already established 
unions or deliberating whether to form 
new unions. 

Unfortunately, we could not tackle 
more general customs unions than those of 
two countries each. Nor could we tackle 
each member country of a union in the role 
of direct trade with the nonmember coun- 
tries. (We have assigned this role, it may 
be recalled, exclusively to one of the two 
member countries of a union, the other 
member being assumed to trade wholly 
with its partner only.) All this would have 
been desirable, but the geometrical anal- 
ysis, we are afraid, would have been too 
messy and: complicated to warrant any 
simple and meaningful conclusion. Even 
with our simplified assumptions, the geom- 
etry looks very much involved at several 
places. In fine, our analysis provides some 
broad indications of possible results in 
certain multiple union situations only. 


APPENDIX?! 


We now show a method of' deriving group 
from individual offer curves 
Arndt’s construction.*! It represents the 


30 The subject matter of this Appendix was submitted 
in the form of a separate note entitled: “Customs Union 
and the Theory of Tariffs: Comment.” For better ex- 
position—thanks to expert editorial advice—that note 
is appended to the main paper, the present text. 

3t Arndt is not the first to have used this type of con- 
struction. At least two other authors before him have 
hinted at or actually constructed such aggregate recipro- 
cal demand curves. See Elliot and Becker. We take here 
Arndt’s work as the reference work because that is, to 
our knowledge, the most recent. We should hasten to 
add that the modification will not change any of Arndt’s 
conclusions. For more details on this point, see fn. 4. 


modifying: 
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FIGURE 4 


final link in the integration of individual 
country offer curves. It serves two purposes: 
First, it shows (e.g., Figure 1) how the pos- 
sible problem of perverse? tendency in 
reciprocal demand elasticity around the dis- 
continuity point (e.g, D) in an Arndt- 


derived group offer curve can be overcome, 


and a traditional well-behaved elasticity” 
obtained in terms of the common tangent 
(e.g., JL) to the two wings (OID and DLW4,) 
of the disjoint curve, providing for the 
linearity of the modified group offer curve. 
Second, it shows how the method of convex 
combination of trading processes (like OZ 


‘and OL) will lead to optimality of results 


along that common tangent. Both these 
points are developed below. Some prelimi- 
nary details are left out for which the reader 
is referred to Arndt. However, we retain as 
much of his notation as possible, even 
though at’some cost of comparability with 
the present text. l 


32 Perverse in the sense that the possibility exists that 
one complete set of demand behavior characterized by 
greater than unitary, unitary, and less than unitary 
elasticity prior to that point could be repeated in that 
order immediately following that point. Such repetition 
will imply lack of rationality on the part of the subjects 
of aggregation. , 

3 Tn the sense that the thus aggregated reciprocal de- 
mand curve will show only one complete set of demand 
behavior characterized by greater than unitary, unitary, 
and less than unitary elasticity taken in that order. 
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See Figure 4.34 The two Y-exporting coun- 
tries’ offer curves are OA{ and OAz, each of 
the usual shape. For aggregation, we, mark 
out the ared OO’ on country A; offer curve 
which lies above the terms of trade line OX’ 
(being tangent to country A2 offer curve). 
Obviously for all terms of trade steeper than 
the line OX’, only country A, will be in- 
terested in trading Y for X, nothing coming 
from the other country. However, as Y be- 
comes dearer than indicated by the slope of 
the line OX’, the picture will change. For all 
such prices, Az will join A; and their total 
offers will swell along the new offer curve 
O’0W, being obtained by the radial sum of 
the offers of Az along OAJ and those of A; 
along O’Ay. In summary, the group offer 
curve will work out to OO’W', according to 
Arndt’s construction. 

Two important questions, as hinted at al- 
teady, arise: First, what about the sharp 
discontinuity in the group offer curve at the 
point O” around which there may be some 
perverse tendency in the values of the 
reciprocal demand elasticity? Second, could 
the integrated offer curve be elevated to an 
optimum path in the neighborhood of 0’, 
for, it is contended that Arndt’s construction 
provides less than optimum results? For- 
tunately, both these questions can be 
tackled very simply by a single geometry as 
described below. j 

Shift the origin of the coordinate system 
from O to O’. At O’, rotate the axes counter- 
clockwise by the amount of the slope of the 
line OX’. The net effect will be to switch to 
the axes OO’X' and Y’O’Y” with origin at 
O’ from axes OX and OY with origin at O. 
Draw a common tangent PQ to OPO’ touch- 
ing it at P and to O’OW4 touching it at Q 
such that it (the tangent) cuts O'Y’ and 
O'X’ at U and V, respectively, and when 
extended backward, cuts OY at R. From P, 
draw perpendiculars PS and PM on OY and 
O'Y’, respectively. From Q draw perpendic- 
ulars OT and QN on OY and OX’, respec- 
tively. 

It should be clear from the diagram that 


% Figure 4 has been extracted from Figure 1, focussing 
on the F exporting countries offer curves only. 
3 Perverse in the sense of fn. 32. . 
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the transformation of the coordinate system 
has completely segregated the two wings of 
the disjoint group offer curve. In fact, we 
now have one wing OPO’ belonging exclu- 
sively to tke second quadrant, and the other 
wing QW, belonging exclusively to the 
fourth quadrant of the new coordinate sys- 
tem, so that we can now view the former 
wing as a description of the conversion of X 
into F, and the latter wing as that of Y into 
X, even though the original curve OPO’QW4 
represents a unilateral conversion of X into 
Y. Tke important point is that both these 
wings basically represent the conversion 
processes cf country Ay. But whereas it is an 
indigenous and in that sense a pure tech- 
nology (of country 41) underlying the con- 
version mechanism in the first wing, it is as 
if a hybrid and an improved technology 
has been used in the second wing. Country 
A, accounts for the hybrid technology and is 
indeed responsible for the improvement. 

Following J. R. Hicks, pp. 80ff., and 
Nicholas Georgescu-Roegen, pp. 218-20, we 
can say thet the common tangent PQ to the 
two wings will trace out the path of the opti- 
mum combination (integration) of the two 
kinds of trading processes*® O'P and O’Q. 
Also, the optimum profit from either con- 
version will be unique, given by O'U ex- 
pressed in Y units or O’V expressed in X 
units. Consequently, PQ should replace 
those parts {O'P and O'Q) of the previously 
determined group offer curve” which are 
clearly sub-optimal. Needless to add, the 
remaining parts (OP and QW%4) will remain 
unaffected according to the method of the 
convex combination of processes. Thus, on 
the whole, is the group offer curve derived. 
It is OPOW+ and not OPO'OW,. 

The preceding argument answers our sec- 
ond question. For the first question, the 
argument is as follows. 


38 The Georgescu-Roegen, Hicks references deal with 
conversion through production, whereas here we con- 
sider conversion through trade. -Analogy between the 
two problems arises from their underlying technical 
features: diminishing returns in their case and diminish- 
ing utility in ours. 

a As we have described before, following Arndt’s con- 
struction. 
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At P, the elasticity"? is OS/OR; at Q, the 
elasticity is OT/OR, using-in each case the 
original coordinate system. Since OT >OS, 
and OS>OR, elasticity at Q is higher than 
that at P, each being greater than unity. 
Further, elasticity of successive points be- 
yond P will consistently increase up to the 
point Q after which it will decline (to the 
value unity and even less) along the curve 
QW. On the other hand, along the curve 
OP, the elasticity will be consistently in- 
creasing with declining prices. So, then, 
along the whole curve OPOW’, elasticity of 
reciprocal demand will have a quite regular 
and traditional behavior. This completes 
the answer to our first question. 4! 


38 Such a geometrical derivation of elasticity is well 
known. See, for example, James Meade. 

39 In the sense of fn. 33, 

40 Two questions will perhaps arise with regard to the 
propriety of the linear part irrespective of the question 
of its technical justifiability. One is related to the 
identity of the curve. On this, we submit that the aggre- 
gation produces some kind of admixture of the two 
countries just as an average does, leaving no singular 
identity of each country. The second question is related 
to the fact that the offer of the comparatively advan- 
tageous commodity .for the other less advantageous 
commodity on the part of the countries aggregated is 
uniformly inflatec. On this question, we submit that the 
aggregation yields a potentially efficient combination 
and the analysis should reflect such efficiency whether 
or not it is, in fact, realized in the international context. 

41 Tn a private communication, Arndt raised an issue 

' with the dynamic justifiability of the aggregated offer 
curve. He said that the aggregation would invalve a 
transition from a world economy of, say, two producers 
of a good to one integrated producer. Then, it would be 
a problem partly in oligopoly-monopoly theory and 
partly in decision making under conditions of centralized 
policy choices. If so, he felt that the perversity of elas- 
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ticity as stated in our footnote 32, which he took to be 
only transitional, would disappear as time intervened. 
True. But our (modifed) group offer curve is consistent 
with his well thought-out presumptions. 


The Dynamics of Inflation in Latin 
America, 1950-1969 


By ROBERT C. VOGEL* 


A decade after its publication, Arnold 
Harberger’s study of Chilean inflation re- 
mains the best known empirical analysis of 
the causes of inflation in any Latin Ameri- 
can country. Subsequent studies of Latin 
American inflation include only two major 
econometric analyses of its causes, and 
both are extensions of Harberger’s Chilean 
model to inflation in Argentina (see Carlos 
Diaz-Alejandro and Adolfo Diz). Although 
such studies cannot completely resolve the 
controversy between the monetarists and 
structuralists (which also involves the rela- 
tionship between inflation and growth, 
and opposing policy recommendations to 
deal with inflation), determining the 
causes of Latin American inflation is an 
important first step. By extending Har- 
berger’s model to sixteen Latin American 
countries for the period 1950-69, this paper 
investigates the impact of monetary fac- 
tors on inflation and, in particular, the ex- 
tent to which countries with widely vary- 
ing inflationary and monetary experiences 
exhibit homogeneous behavior. In addition 
to reporting individual regressions for the 
different countries, the paper makes use of 


pooled regressions: combining time-series ` 


and cross-section observations. Pooling 
data over several countries not only offers 


* Senior staff economist, Council of Economic Ad- 
visers, on leave from Southern Illinois University. This 
paper was written while I was at Wesleyan University, 
and I am particularly indebted to James Hanson and 
Michael Lovell for their suggestions and encourage- 
ment. I would also like to thank Francisco Chaves and 
the Weslevan Computer Center for their assistance 
with the calculations. Helpful comments on this paper 
were also made by Arnold Collery, William Gibson, 
G. S. Madéala, the managing editor, and an anonymous 
reviewer. 


more degrees of freedom for hypothesis 
testirg, but also provides a direct method 
for testing the applicability of Harberger’s 
model throughout Latin America. 
Coatrary to popular opinion, all Latin 
American countries have not been ex- 
periencing rampant inflation. As shown in 
Table 1, seven of the sixteen countries in- 
cluded in this study have had rates of in- 
flation averaging less than 4 percent per 
year during the period 1950-69. Of the 
remaining nine countries, four have ex- 
perierced moderate inflation, averaging 5 
to 12 percent per year, and only five have 
underzone substantial inflation, averaging 
more than 25 percent per year. The aver- 
age rates of money supply growth also 
vary widely among countries, roughly 
paralleling the rate of inflation for each 
couniry.! Table 1 also reveals that the dif- 
ferent countries have widely varying aver- 
age velocities, but that the standard 
deviation in velocity for each country is 
relatively small. Differing average rates of 
inflation, money supply growth and levels 
of velocity suggest that Latin American 
countries have significant differences in 
institutions and patterns of behavior. In 
the face of such diversity, it is particularly 
important to investigate the extent to 


1 Courtries with higher rates of inflation and money 


` supply growth also tend to have higher standard devia- 


tions for these two variables. Harry Johnson, among 
others, has suggested that variability in the rate of in- 
flation, more than inflation itself, tends to hinder eco- 
nomic growth. However, Table 1 gives only limited evi- 
dence 0: an inverse relationship between either inflation 
or its standard deviation and the average rate of growth 
in real ircome for each country, and Johnson himself 
rejects euch casual empiricism to resolve the monetarist- 
structuradist controversy. 
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TABLE 1—~INFLATION AND RELATED STATISTICS FOR SIXTEEN LATIN AMERICAN COUNTRIES, 1950-69 

Rate of Inflation Money Supply Growth* Real Income Growth" Velocity 

Mean S.D.: Mean S.D. Mean S.D. Mean S.D. 
Uruguay 43.0 34.9 40.1 -33.3 0.7 6.3 5.96 0.82 
Bolivia 41.3 55.9 41.5 58.1 3.0 22.8 11.77 5.58 
Brazil 35.1 21.5 38.2 22.1 3.9 4.3 4.17 0.39 
Chile 28.2 14.5 35.2 12.8 4.6 6.4 11.35 1,74 
Argentina 26.4 23.4 24.6 11.8 2.4 7.3 4.14 1.01 
Paraguay 12.5 17.5 15.4 14.2 5.5 - 4.1 11.27 1.21 
Colombia 9.2 8.2 16.5 5.5 5.4 3.9 6.56 0.50 
Peru 8.5 5.8 13.4 6.0 5.7 7.4 8.38 0.64 
Mexico 5.3 5.3 11.3 4.3 6.9 4.6 8.22 0.52 
Nicaragua 3.4 6.1 8.6 11.1 3.7 7.5 8.85 0,94 
Ecuador 3.0 3:3 8.8 8.2 4.7 3.7 — 8.00 0.62 
Honduras 2.1 3.4 8.0 8.7 4.0 3.9 10.21 1.11 
Costa Rica 1.9 2.2 9.0 7.9 5.7 3.4 6.16 0.41 
Guatemala 1.1 2.8 5.9 7.4 3.9 3.1 9.47 0.78 
Venezuela 1.1 2.8 7.9 8.8 6.8 4.8 6.70 0.50 
El Salvador 0.3 1.5 3.5 6.9 4.6 3.5 7.58 0.62 





a Percent per year. 


Note: S.D. is the standard deviation. Inflation is measured by the consumer price index; money supply is currency 
plus demand deposits; real income is nominal GNP deflated by the consumer price index. 


which these countries respond homoge- 
neously to the monetary factors thought 
to cause inflation. 

The first section of this paper examines 
Harberger’s model of Chilean inflation and 
its subsequent applications to Argentine in- 
flation. The second section reports the re- 
sults of the pooled and individual country 
regressions extending Harberger’s model 
to the rest of Latin America. The third sec- 
tion reports the results of pooled regres- 
sions using alternative lag structures. The 
final section summarizes the principal find- 
ings and indicates their implications for 
the monetarist-structuralist controversy 
over inflation in Latin America. 


I. Harberger’s Model of Chilean Inflation 
and Its Extensions to Argentina 


Given the long and varied history of 
Chilean inflation, it is not surprising that a 
number of economists have studied this 
subject (see, for example, Tom Davis and 
Albert Hirschman). However, only Har- 
berger has developed an econometric 
model of the causes of Chilean infiation 


which can readily be generalized and esti- 
mated for all Latin America. As the de- 
pendent variable in this model Harberger 
chooses the rate of inflation (which he 
labels P.) rather than the price level, after 
arguing that the rate of inflation is more 
important for policy decisions and is more 
difficult to explain (i-e., is less correlated 
with possible explanatory variables). Fol- 
lowing a monetarist approach, Harberger 
introduces as independent variables the 
percentage change in the money supply 
during the current and preceding years 
(which he labels M, and M.) and the 
percentage change in real income during ` 
the current year (which he labels Y,).2 To 
allow for changes in velocity caused by 
changes in the expected costs of holding 
money, he introduces past changes in the 
rate of inflation (Pi1— Pr», which he la- 
‘bels A,) as a proxy for these expected 
` 2 Harberger chooses this particular structure for 
lagged adjustment to money supply changes because 
the coefficients of Mı and Mı sum to approximately 
one, and the coefficient of My_2 is not statistically sig- 


nificant; but, as Diz indicates, such criteria may not be 
entirely appropriate or conclusive. 
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changes.* To allow for the influence of 
structuralist factors, he includes a wage 
variable, the percentage change in the 
sueldo vital (the minimum salary for gov- 
ernment white-collar employees, a major 
factor in wage agreements throughout the 
Chilean economy). . 

Harberger’s study covers the period 
1939-58 for the Chilean economy, and for 
the observations in his main regressions he 
uses annual percentage changes of the con- 
sumer price index, currency plus demand 
deposits, and real national income.’ Ordi- 
nary least squares regression yields: 


(1) Py = — 0.32 + 0.74M, + 0.34M 


(9.23) (16) (15) 
— 0.91Y, + 0.204, R? = 0.87 
(3D (123) 


(Standard errors are given in parentheses 
below each coefficient.) The sign, magni- 
tude, and significance of each coefficient 
agree with Harberger’s expectations, al- 
though 4, is significant only at the 5 per- 
cent level. When the wage variable is 
. added, its coefficient is less than its stan- 
dard error, andit does not appreciablyafiect 
the magnitudes or standard errors of the 
other ccefficients, except that A, is no 
longer significant at the 5 percent level. In 
discussing these findings, Harberger does 
not adopt the entirely monetarist position 
which his results would seem to support, 


3 As will be indicated, independent variables contain- 
ing lagged price changes can be given alternative inter- 
pretations (see Harberger, p. 241 n.). Interest rates are 
not introduced as explanatory variables because they 
do not accurately reflect the costs of holding money; 
in Chile, as in other Latin American countries, interest 
rates are subject to extensive and varying government 
controls. 

4 In other regressions Harberger uses the wholesale 
price index and various components of the wholesale and 
consumer indices as the dependent variable, and he uses 
both quarterly and annual data. Because such a variety 
of data is not available for all Latin American countries, 
the regressions in the present study are limited to the 
consumer price index and to an annual basis. Moreover, 
Harberger’s other regressions generally yield results 
similar to the regression reported above. . 
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but discussion of implications for the 
mozetarist-structuralist controversy will 
be deferred to the final section of this 
paper. f 

As previously mentioned, the studies by 
Diaz-Alejandro and Diz are the only other 
major eccnometric analyses of the causes 
of izflation in a Latin American country, 
and both are extensions of Harberger’s 
modzi to Argentina. Diaz-Alejandro intro- 
duces fouz independent variables into his 
regressions: money supply, real gross do- 
mestic product plus merchandise imports, 
hour.y mcney wage rates in industry, and 
the peso/collar exchange rate. He uses five 
different Cependent variables (the whole- 
sale price index, three components of that 
index, and the cost of living index for 
Buenos A‘res), and all variables are ex- 
press2d as annual rates of change, with ob- 
servations for the years 1945-625 Diaz- 
Alejandro’s regressions have R?s ranging 
from 0.77 to 0.92, and the coefficients gen- 
erally are more than twice their standard 
errors and have the expected signs and 
magnitudes. The money supply coefficients 
are-mot significantly different from plus 
one, ror the national product coefficients 
from minus one; while changes in both 
wagez and the exchange rate have a posi- 
tive, zhough less than proportionate, im- 
pact cr the rate of inflation.® 

Diz. like Diaz-Alejandro, cites Har- 
berger’s work on Chile as the basis for his 
study cf the causes of inflation in Argen- 
tina. Diz’s regressions cover the period 
1935-62 and use quarterly rather than an- 
nual chservations, with all variables ex- 


5 In ccntrast to Harberger, no lagged rates of change 
are included; all such explanatory variables were found 
by Diaz-Alejandro to be insignificant, as were other 
possible 2xplanatory variables. ' 

ë In contrast to Harberger, the intercepts in Diaz- 
Alejandro’s regressions are unexpectedly significant and 
range from — 10.5 to — 20.2. This suggests that, when 
other things are equal, the price level will decline by 
10-20 pæcent fer vear due to declining velocity; and 
this can >e compared to similar findings in the present 
study. i 
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pressed as first differences of logarithms. 
The independent variables in his regres- 
sions are: money supply (with two defini- 
tions, one including and the other exclud- 
ing savings and time deposits), real in- 
come, an index of nominal wages, the 
official peso/dollar exchange rate, and a 
measure of price expectations.’ The de- 
pendent variables are the wholesale price 
and cost of living indices. Diz’s various re- 
gressions all yield similar results, with Rs 
ranging from 0.60 to 0.76. Current money 
supply coefficients, as well as some lagged 
money supply coefficients, are highly sig- 
nificant and indicate initial overshooting 
and adjustment continuing more than two 
years.® The income coefficients are. also 
highly significant, ranging from ~ 0.445 to 
—0.845, while the price expectations co- 
efficients are positive and significant. The 
wage coefficients are not significant and 
the exchange rate coefficients, though sig- 
nificant, imply a highly inelastic response 
of prices to changes in the exchange rate. 
Like Harberger, both Diaz-Alejandro and 
Diz relate their findings to the monetarist- 
structuralist controversy; but, as previ- 
ously indicated, discussion of this con- 
troversy will be deferred to the concluding 
section. 


II. Regression Results Using 
Harberger’s Model 


The present study extends Harberger’s 
model to sixteen Latin American countries 


7 See Diz, pp. 114-15, for a description of his method 
for constructing a measure of price expectations from 
past prices. Like Harberger, Diz mentions that the price 
expectations variable may also be a proxy for additional 
lags of the money supply, but he neglects to mention 
other possible interpretations and the statistical prob- 
lems which arise from lagged dependent variables, even 
if his method is deemed appropriate. 

8 Diz states that prices may overshoot in their re- 
sponse to money supply changes and argues, in cor-trast 
to Harberger, that it is not necessarily appropriate to 
stop adding lags of the money supply when the coeffi- 
cients sum to one or when an additional lagged coeffi- 
cient is not significant. 
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for the period 1950-69.° To facilitate in- 
terpretation of the regression results, it is 
useful to show how this model is related to 
the quantity theory of money. Beginning 
from the identity: 


(2) MV = PY 


where M is the exogenously determined 
money supply, V is velocity, P is the price 
level, and Y is real income, and assuming a 
simple money demand function: 


(3) Vu = yece 


where the ratio of real income held as real 
balances, the inverse of velocity, depends 
on the level of real income and on the ex- 
pected costs of holding real balances C, 


- we obtain: 


(4) M = PY'*eC? 


Solving for P and transforming to per- 


` centage rates of change. (denoted by a 


prime) yields:!° 


(5) P’ = M'— (1 +aY'— be 


This can be compared with the equation 
actually estimated in both Harberger and 
this study: 


(6) PL=k+dMitemM1—-A+aN% 
+ b(Pi_1— Ple) 


The absence of a term in front of M’ in 
equation (5) results from assuming that 
the demand for real money balances de- 


® The countries included are those listed in Table 1. 
Other Latin American countries have been omitted: 
the Caribbean island nations, British Honduras and 
the Guyanas because of political dependence and lack of 
data, and Panama because of the lack of an independent 
money supply. 

10 Harberger, p. 220, mentions that the demand for 
money or velocity, rather than prices, might have been 
chosen as the dependent variable. The possibility that 
these variables are jointly determined suggests the exis- 
tence of the well-knownsimultaneous equationsproblem. 
However, following Harberger, Diz, and Diaz-Ale- 
jandro, the present study has chosen to neglect this 
problem and to use ordinary least squares as a first ap- 
proximation in explaining Latin American inflation. 


. 
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pends only on real variables (i.e., there is 
no money illusion) and that adjustment is 
instantaneous. In equation (6) dM! and 
eM {_, are introduced to capture the lagged 
adjustment of prices to changes in the 
money supply. The term (1-+a) indicates 
that the estimated coefficient for real in- 
- come should deviate from minus one only 
to the extent that the level of real income 
affects the ratio of real balances held to 
real income. In Harberger and the present 
study, past changes in the rate of inflation 
‘is the main variable affecting the expected 
costs of holding real balances, and hence 
velocity, so that C in equation (5) is re- 
placed by P/1—P/i2 in equation (6). 
Trends in velocity resulting from trends in 
the expected costs of holding real balances 
are captured by the intercept term, &. 
\ The regressions in the present study are 
based primarily on data from International 
Financial Statistics. Inflation is measured 
by the consumer price index, and the 
money supply is defined as currency plus 
demand deposits. The Yearbook of Na- 
tional Accounts Statistics is the main source 
for data on real income (nominal GNP in 
the currency of each country, deflated by 
that country’s consumer price index). All 
variables are expressed as percentage 
changes.’* Structuralist variables, such as 
changes in wages and exchange rates, have 
not been included because comparable 
data do not exist for a sufficient number of 
Latin American countries.” In addition, 


11 Regressions were also run with the money supply ` 


defined as currency and then as currency plus demand 

deposits plus quasi money. These regressions, which 

gave similar results to those reported here, are Saveuably 
_ from the author on request. 

12 Percentage changes are used in the regressions in 
the following tables to facilitate comparison with Har- 
berger’s results. All regressions in the present study 
have also been run with first differences of logarithms 
(see Diz) which is an essentially equivalent transforma- 
tion and yields the same results. Furthermore, regres- 
sions using rates of change give well-behaved error 


terms, in contrast to regressions using levels which. 


show high positive serial correlation. 
13 Even when data for structuralist variables do exist, 
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Harkerger’s model, like its adaptations by 
Diz and Diaz-Alejandro, is essentially 
monetarist, and the added structuralist 
variables are not an integral part of the 
model and do not contribute appreciably 
to explaining inflation in either Chile or 
Argentina. Moreover, the main purpose of 
the present study is to investigate the ex- 
tent to which a purely monetarist model, 
and in particular changes in the money 
supply, can explain inflation throughout 
Latin America. 

Table 2 presents the results of the pooled 
regressiors for the sixteen Latin American 
countries.}+ Intercept terms are treated in 
four different ways, and each alternative 
implies a different pattern of behavior for 
velocity: with a common intercept, the 
trend in velocity is the same for all coun- 
tries and years; with year dummies or 
country dummies, each year or country re- 
spectively has a different trend in velocity; 
and with a zero intercept, velocity is con- 
stant. Except for the income coefficients, 
varying the treatment of the intercept 
term has little effect on the results. The 
addition of a common intercept term or 
dummy variables contributes little to ex- 
planazory power, as indicated by the uni- 
formly high R?s. Moreover, considering the 
diversity among Latin American countries, 
these R?s are remarkably high—almost as 
high as the R*s obtained by Harberger for 


Chile alone. 


In agreement with Harberger’s findings, 
the coefficients of both current and lagged 





they are genzrally not comparable among countries; 
exchange rates are associated with varying exchange 
controls tariffs, etc. (even in the absence of multiple 
exchang? rates), and wage rates have varying definitions 
and degrees of government intervention. 

4 Data on 16 countries over 20 years should yield 
320 observations, but 28 observations are Jost due to 
incomplete deta and 48 more due to calculating per- 
centage changes and introducing lagged variables. Thus, 
only 244 observations are available for the pooled re- 
gressions. Tatle 3 indicates the number of observations 
for each country. 
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TABLE 2--HARBERGER’S MODEL For CHILEAN INFLATION EXTENDED TO ALL LATIN AMERICA: 
PooLep REGRESSIONS FOR SIXTEEN COUNTRIES, 1950-69 

Intercept Mi Mia Yí Pli-Pls. F S. DW. 

Pooled with common —.031 .586** .407** — .298** .014 32 104 1.55 
intercept (17.0) (11.1) (3.1) (0.4) 1.88 
Pooled with year — .038 .5954* .418** — .238* .032 .82 .103 1.59 
dummies (16.4) (10.8) (2.4) (0.8) 1.98 
Pooled with country —.019 .549** .377* — .280** .018 82 . 103 1.60 
dummies (15.0) (9.5) (2.9) (0.5) > 1.91 
Pooled with zero —_ .561** .365** — .456** 015 81 105 1.46 
intercept (16.5) (10.6) (5.7) (0.4) 1.90 





Note: M is currency plus demand deposits; Y is real GNP; and P is the consumer price index. Primes indicate annual 
percentage changes, and subscripts indicate current or lagged variables. Intercepts for pooled regressions with dummy 
variables are averages of the intercepts for individual years or countries. The /-values are given in parentheses below 
each coefficient; those marked with one asterisk (*) are significant at the 10 percent level, and those marked with 
two asterisks (**) at the 1 percent level. R? and 5, are respectively the multiple correlation coefficient and the standard 
error of the estimate, both adjusted for degrees of freedom. For the pooled regressions the first Durbin-Watson 
statistic (D.W.) corresponds to data ordered by countries (and by years within each country), and the second to 
data ordered by years (and by countries within each year). Pooled regressions have 244 observations, and n indicates 
the number of observations for individual country regressions. 


money supply are highly significant, and 
their magnitudes indicate that more of the 
adjustment of inflation to changes in the 
„money supply occurs during the first year 
and that adjustment appears to be vir- 
tually complete by the end of the second 
year. Also like Harberger’s findings, the 
coefficients of lagged changes in the rate of 
inflation are positive but not significant, — 
suggesting either that expected changes in 
the rate of inflation do not appreciably af- 
fect the costs of holding real balances or 
that past changes in the rate of inflation 
are not a good proxy for expected changes. ' 
The income coefficients are negative and: 
significant, but their magnitudes never ap- 
proach the value found by Harberger, and 
this seems to imply that the demand for 
real balances is inelastic with respect to 
real income. Simultaneously, the negative 
intercept terms indicate a downward trend 
in velocity, which seems to imply that the 
costs of holding real balances are falling 
over time. However, constraining the in- 
tercept to be zero increases the magnitude 


of the income coefficient, and this apparent 
tradeoff suggests that falling velocity may 
be a proxy for rising real income.” The use 
of Durbin-Watson statistics in the context 
of pooled regressions is rather unusual and 
will be discussed in the next section. 
Table 3 presents the results of the indi- 
vidual country regressions, with countries 
listed by rates of inflation, from highest to 
lowest. Although these results generally 
agree with the findings from Table 2, there 
are clearly some differences among coun- 


tries. The R’s range from .00 to .87, but 


more than half are above .50. Not all the 
coefficients of money and income are sig- 
nificant, but virtually all have the ex- 
pected sign. The coefficients of lagged 
changes in the rate of inflation are varied 


16 Falling velocity may be a better proxy for rising 
real income than is observed income because of the dif- 
ficulties in measuring income accurately, and especially 
because permanent (i.e., expected) income may be a 
more'appropriate concept than current observed in- 
come. In the next section, lagged income variables will 
be introduced to explore, at least partially, the appro- 
priateness pf permanent income. 
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TABLE 3—-HARBERGER’S MODEL For CHILEAN INFLATION EXTENDED TO ALL LATIN AMERICA: 
INDIVIDUAL REGRESSIONS FOR SIXTEEN COUNTRIES, 1950-69 
Intercept M: Mia Yt Pls-Pi,. FPF S DW. n 
Uruguay — .026 339 .862** —1.499 078 86 131 1.53 11 
(1.5) (5.7) (1.7) (0.1) 
Bolivie — .057 .664** .397** .266 .089 .87 . 204 1.60 17 
(6.7) (3.2) (0.9) (0.8) 
Brazil .014 .520* .411* — .4ló .168 .79 .097 2.27 16 
(3.0) (2.8) (0.6) (0.7) ; 
Chile 113 494 — .000 — .478 241 .03 .127 2.00 11 
(1.2) (0.0) (0.6) (0.9) 
Argentina .038 .842* 304 —2.357** — 041 „56 .163 1.66 17 
(2.2) (0.8) (3.6) (0.3) 
Paraguay .008 .287* .361* — .438 — .139 .62 .049 1.10 15 
(1.9) (2.7) (0.9) (1.3) 
Coləmbia 132 129 . 234 —1.780** .107 .59 .052 2.27 16 
(0.5) (0.9) (5.0) (1.0) 
Peru 044 .437** .236* — .803** .099 „84 .025 1.56 15 
(3.4) (1.9) (7.3) (1.2) 
Mexico — .006 458 410 — ,737 — .232 .00 048 1.49 16 
(1.2) (1.2) . (1.4) (1.0) 
Nicaragua 033 .071 115 — .562** — .065 Ti .027 2.51 17 
(0.9) (1,5) (5.01 (0.7) 
Ecuador O01 .220** .338** — .528** .195 68 .015 1.61 17 
‘ (3.4) (5.4) (3.4 (1.4) 
Honduras .018 — .008 .212* — .268 .122 42 .022 2.30 17 
(0.1) (2.9) (1.4) 10.8) i 
Costa Rica 024 023 .092* — ,244* .076 33 .012 1.75 17 
(0.6) (2.5) (1.8) (0.7) 
Guatemala .036 137 — .060 — .685** .346 34 .023 1.48 17 
(1.6) (0.8) (3.5) (1.3) 
Venezuela 021 — 032 .144* — ..313* .197* 63 -015 2.26 16 
(0.4) (2.9) (2.2) (1.8) i 
El Salvador 011 .059 UL — .222 — .075 .00 016 2.35 9 
(0.6) (1.3) (0.9) (0.2) 





Note: See Table 2. 


in sign and, like Table 2, are rarely signifi- 
cant. The intercept terms, indicating the 
trend in velocity for each country, range 
from — .057 to .132, but more than half lie 
close to zero, between — .03 and .03. There 
appears to be no relationship between a 
country’s rate of inflation and either its 
- intercept term or its coefficient for lagged 


changes in the rate of inflation. However, — 


‘there is a slight tendency for the coeff- 
cients of money to be larger and more sig- 
nificant for high inflation countries, and 
for the coefficients of income to be more 
significant for low inflation countries. The 
Durbin-Watson statistics range from 1.10 


to 2.51, but more than half lie close to two, 
between 1.60 and 2.40. However, with a 
maximum of only 17 observations, it is al- 
most impossible either to accept or to re- 
ject the hypothesis of serially correlated 
residuals. Finally, it is worth noting that 
the performance of the Harberger model is 
worse for Chile than for almost any other 
Latir. American country. i 

The F-tests were run to determine the 
extent of homogeneous behavior among 
different countries and years; that is, 
whether the introduction of separate inter- 
cepts (dummy variables) or differing 
slopes (individual regressions) can signifi- 
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cantly reduce the residual sums of squares 
(see Gregory Chow and Edwin Kuh). In 
the pooled regressions in Table 2 the com- 
mon intercept term is significantly difer- 
ent from zero at the 1 percent level, but 
introducing separate intercept terms for 
individual countries or years does not con- 
tribute significantly to explaining rates of 
inflation, even at the 10 percent level. This 
implies a significant common downward 
trend’in velocity for all Latin American 
countries, a trend which does not vary 
significantly despite the diversity among 
these countries. On the other hand, intro- 
ducing different slope coefficients for each 
country or year does reduce the residual 
sums of squares significantly, but barely at 
the 1 percent level. This heterogeneity in 
the effect of money and income on inflation 
has already been suggested by the differ- 
ences among countries shown in Table 3, 
but the R? obtained by allowing all coeffi- 
cients to differ among countries is only .03 
higher than the R’s obtained in the pooled 
regressions in Table 2. Differences among 
coefficients for individual years are more 


difficult to interpret, since the regressions ` 


for individual years (not reported here) 
display no discernible patterns, but aply 
random variations. 


HI. Regression Results Using 
Alternative Lag Structures 


The previous discussion and findings 
suggest several important reasons for test- 


ing lag structures different from those in | 


Harberger’s model. The use of lagged 
changes in the rate of inflation as an inde- 


pendent variable in Harberger’s model in- ` 


troduces the well-known statistical diff- 
culties associated with lagged dependent 
variables.” Moreover, when Harberger’s 


6 Details of these F-iests are available from the 
author on request. 

These difficulties have most often been discussed 
in the context of estimazing distributed lags; see, for 
example, Zvi Griliches ər Wayne Fuller and James 
Martin. 


` 
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model is extended to all Latin America, 
the coefficients of current income in Table 
2 are unexpectedly low, and introducing 
lagged income variables may indicate the 
appropriateness of permanent income. 
Finally, an additional lag of the money 
supply is introduced to test Harberger’s 
finding that the rate of inflation is in- 
fluenced by the money supply of only the 
current year and the preceding year. 

The first four regressions in Table 4 use 
percentage changes in the money supply 
and real income for the current and two 
preceding years as the independent vari- 
ables to explain the rate of inflation, and 
omit any variables for lagged price 
changes. The four different treatments of 
the intercept term are the same as in 
Table 2 and yield results quite similar to 
the comparable regressions in that table, 
although in Table 4 the R’s are slightly 
higher and the intercepts slightly more 
negative. The money supply coefficients 
are also quite similar to those in Table 2, 
although the coefficients of current money 
supply in Table 4 are slightly smaller and 
the coefficients of money supply lagged one 
year slightly larger.1® As Harberger found 
for Chile, the coefficients of money supply 
lagged two years are not significant. The 
coefficients of current income in Table 4 
are almost identical to those in Table 2, 


and the coefficients of income lagged two 


years are not significant. 

The most important difference from 
Table 2 is that in Table 4 the coefficients 
of income lagged one year are positive and 
highly significant. Because lagged income 
variables were introduced to test whether 


. permanent income is superior to current 


income in explaining inflation, the coeffi- 
cients of lagged income (like current in- 
come) were expected to be negative. How 
can the opposite finding be rationalized? It 

18 This ditference may be due to the fact that lagged 


price changes in Table 2 tend to act as a proxy for lags 
in the money supply (see Harberger, p. 241 n.). 


. 
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TABLE 4—ALTERNATIVE Lac Structures TO EXELAIN LATIN AMERICAN INFLATION: 
POOLED REGRESSIONS FOR SIXTEEN COUNTRIES, 1950-69 











Intercept Mi M t 1 M oe Y; Fy Ving Pii Ping R: S: DW. 
Pooled with common inter- —.051 5387k 434p . 036 — 289% = 323 026 — — .82 .102 1.49 
cept (14.8) (10.8) (0.9) (8.2 (4 (0.3) . 1.83 
Pooled with year dummies —,.062 .533*%* .461%* 041 —~.234* 9 386" 037 — — 83 .100 1.48 
(13.9 (10.7) (1.0) (2.5) (4.0: (0.4) 1.97 
Pooled with country dum- --,044 = .479%* =. 4047 026 ' 261% 433k 117 _ — .84 .098 1.55 
mies (12.7) (10.0) (0.9) (2.9) 14.7) (1.4) 1.78 
Pooled with zero intercept ad 5360 406  — 026 — 4660F 152% —,089 — — 81 105 1,42 
(14.3) (9.9) (0.7) (5.6) (1.3) (1.1) 1,91 
Pooled with common inter- —.038 .430%* „260k — 147% —~ 306% „5g k — 004 349k J 115* 84 . 096 1.94 
cept (10.8) (5.3) (2.8) (3.3) (5.7) (0.0) (4.8) (1.9) 1.91 
Pooled with year dummies —.046 428% 292% —, 140" 229% 61TH — 065 .372** 067 .85 095 1.95 
; (10.2) (5,6) (2.4) (2.4) (6.9) (0.6) (4.9) uD 2.01 
Pooled wita country dum- `—.035 3960k „2659k = 120% =. 287%" GLP 103 .278t 119% 85 .095 1.94 
mies (9.7) (5.3) (2,3) (3.1) (6.2) (1.0) (3.7) (2.0) * 1.86 
Pooled with zero intercept _ ALTI DIRIR me DOOK m, 4320 46E —, 096  .390*F 123k 84 - 098 1.94 
(10.3) (4.6) (5.2) (4.8) (0.9) (5.4) (2.0) 1.97 


(4.3) 





Note: See Table 2. 


may be that in Latin America permanent 
(i.e., expected) income is a function of the 
change in income (Y,— 1-1), ‘rather than 
lagged income with declining weights over 
time. Moreover, lagged income variables 
are only a rough proxy for permanent in- 
come; and the persistence of negative in- 
tercepts, which imply a downward trend 
in velocity, may in reality indicate an up- 
ward trend in permanent income which is 
not adequately represented ey lagged in- 
come variables. 

In the remaining four regressions in 
Table 4, lagged price changes (P/_, and 
Pl) have been added to the independent 
variables. For the four treatments of the 
intercept term, the intercepts are some- 
what less negative and the R’s somewhat 
higher than in the first half of the table. 

` The increase in R’s is mainly attributable 
to the highly significant coefficients of price 
changes lagged one year, while the coeff- 
cients of price changes lagged two years 
are much smaller and less significant. The 
addition of lagged price variables increases 
somewhat the coefficients of income lagged 


one year but does not appreciably affect 
the other income coefficients. The coeffi- 
cients of money supply are all somewhat 
reduced, but particularly the coefficients of 
lagged money supply (for example, Mez 
becomes negative and significant). 

The importance of lagged price variables 
can be attributed to one or more of the fol- 
lowing factors: 1) lagged adjustment in the 
rate of inflation to changes in money sup- 
ply and income; 2) changes in the rate of 
inflation due to expectations based on past 
changes in prices; and 3) errors in the spec- 
ification of the model, particularly the ex- 
clusion of significant variables (for exam- 
ple, structuralist causes of inflation). Both 
Harberger and Diz interpret their lagged 
price variables in the context of an expec- 
tations model, but the difficulties in dis- 
tinguisking between lagged adjustment 
and expectations models are well known 
(see, for example, Roger Waud). More- 
over, erzors in specification cannot be ruled 
out because statistical problems arise when 
lagged cependent variables are introduced; 
in particular, serial correlation of residuals 
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due to the exclusion of significant variables . 
may be picked up by lagged price vari- 


ables. 

No definite conclusions can be drawn 
about. serial correlation of residuals from 
the Durbin-Watson statistics in Table 3 
because the individual country regressions 
do not provide enough observations. 
Therefore Durbin-Watson statistics, 
though normally used only in the context 
of time-series regressions, have been calcu- 
lated for the pooled regressions in Tables 2 
and 4 by ordering the observations in two 
different ways: by countries according to 
rates of inflation (and by years within each 
country); and by years (and by countries 
according to rates of inflation within each 
year). For each-pooled regression the first 
Durbin-Watson statistic tests for differ- 
ences in residuals among countries and 
serial correlation of residuals within coun- 
tries, while the second tests for differences 
in residuals among years and nonrandom 
residuals related to rates of inflation. The 
second Durbin-Watson statistics are suffi- 
ciently close to two to suggest that there 
are no significant differences in residuals 
among years and that residuals are ran- 
domly distributed with respect to rates of 
inflation.1® The first Durbin-Watson.sta- 
tistics are also close to two when lagged 
price variables are included,” but suffi- 


ciently far from two when lagged price ° 


variables are excluded (or in the Harberger 
model) to suggest significant serial correla- 
tion of residuals within countries.”! 


19 Because significance levels have not been estab- 
lished for Durbin-Watson statistics in the present con- 
text of pooled regressions, these conclusions are based 
on significance tables for Durbin-Watson statistics in 
the normal context of time-series regressions. ; 

20 Marc Nerlove and Kenneth Wallis have pointed 
out that the Durbin-Watson statistic will be biased to- 
ward two when lagged dependent _ variables are in- 
cluded. 

1 Differences in residuals among countries, which 
could also cause the first Durbin-Watson statistic to 
differ from two, have been removed in the pcoled regres- 
sions with country dummy variables. 
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These findings support the hypothesis 
that the significance of ‘lagged prices is due 
to errors in specification, but the two alter- 
native hypotheses cannot be completely 
ruled out, since serial correlation and the 
significance of lagged prices may’be due to 
the importance of price expectations or 
lagged adjustment, rather than to the ex- 
clusion of other significant variables. 
Furthermore, solving the last four equa- 
tions in Table 4 for the implied lags yields 
essentially the same patterns over time as 
the comparable regressions without lagged 
prices. Thus, regardless of the reason for 
their significance, adding lagged price vari- 
ables does not appreciably change the 
pattern of response over time of inflation 
to changes in the money supply and real 
income. 

The F-tests were also run for the regres- 
sions using alternative lag structures to de- 
termine the extent of homogeneous be- 
havior among different countries and 
years. The F-tests for these regressions 
yield essentially the same results as the. 
F-tests for the regressions using the Har- 
berger model: The common intercept 
terms are significantly different from zero 
at the 1 percent level; separate intercepts 
for individual countries or years are not 
significant at the 10 percent level; and 
slope coefficients are significantly different 
for individual countries and years at the 
1 percent level. In general, the F-ratios are 
somewhat higher than for the Harberger 
model, indicating greater heterogeneity for 
the alternative lag structures, especially 
among slope coefficients in the individual 
regressions. However, the main findings 
remain the same: a significant downward 
trend in velocity which does not vary sig- 
nificantly among countries, and no dis- 
cernible patterns in the heterogeneous 
slope coefficients for individual countries 
and years.?? 


22 The problem of heteroscedasticity should be dis- 
cussed bridfly. As indicated in Table 1, Latin American 
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IV. Conclusions 


Despite the extreme diversity among 
Latin American countries in rates of infla- 
tion, money supply growth and velocity, 
both the Harberger model and the alterna- 
tive lag structures yield remarkably good 
results. For all the pooled regressions, the 
R’s indicate that 80 to 85 percent of the 
variance in the rate of inflation is ex- 
plained; and, although the F-tests reveal 
some heterogeneity among countries and 
years, the R’s are not appreciably in- 
creased by.the use of dummy variables or 
individual regressions. Moreover, in all the 
pooled regressions the coefficients of cur- 
rent money supply and money supply 
lagged one year are highly significant and 
indicate that an increase in the rate of 
growth of the money supply causes a pro- 
portionate increase in the rate of inflation 
within two years and that the greater part 
of this adjustment takes place within the 
first year. 

Although the coefficients of current in- 
come in all the pooled regressions are sig- 
nificant and have the expected negative 
' sign, an increase in the rate of growth of 
real income results in a significantly less 
than proportionate decrease in the rate of 
inflation. In the alternative lag structures, 





countries have different variances in rates of inflation, 
and these differences tend to be reflected in differences 
among countries in standard errors of the estimate, as 
shown in Table 3. Differences in residual variance 
among countries in the pooled regressions will lead to 
inefficient estimates of the coefficients in Tables 2 and 
4, although the coefficients will be unbiased. To elimi- 
nate this possible heteroscedasticity, weighted versions 
of all the pooled regressions have been run, using as 
weights for zach country’s observations the reciprocal 
of the standard error of the estimate from the corre- 
sponding individual regression for that country. The 
results of the weighted pooled regressions are similar 
to the results already presented; in particular, the find- 
ings on the significances of the coefficients are not 
changed. However, there are tendencies for the magni- 
tudes of the money supply coefficients to fall and the 
income coefficients to rise, and this might be expected 
from the results in Table 3, since low inflation countries 


now tend to Le given more weight. 
hd 
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the addition of lagged income variables as 
a possible proxy for permanent income 
does not improve the situation; in fact, the 
coefficients of income lagged one year are 
significantly positive rather than negative. 
However, the intercept terms in the pooled 
regressions, which indicate significant 
downward trends in velocity of 1.9 to 6.2 
percent per year, may be a more adequate 
proxy for permanent income than are cur- 
rent and lagged measured income. If the 
intercept terms are assumed to represent a 
rising trend in permanent income rather 
than a falling trend in velocity, then the 
income coefficients and the intercept terms 
taken together indicate an almost propor- 
tionate relationship between real income 
and inflation. On the other hand, it may 
actually be that there is a downward trend 
in the expected costs of holding real bal- 
ances which causes the downward trend in 
velocity, and that the demand for real bal- 
ances is in fact inelastic with respect to real 
income.” 

Studies of the causes of inflation in 
Latin America are invariably related to 
the monetarist-structuralist controversy.”4 
But, befcre discussing the implications of 
the present study for this controversy, the 
conclusions of Diz, Diaz-Alejandro, and 
Harberger should be examined. In his 


% This would not te inconsistent with the previously 
reported findings of Diz of income coefficients ranging 
from —.445 to —.845, and of Diaz-Alejandro of inter- 
cepts ranging from — 10.5 to —20.2. Moreover, in his 
recent survey of the demand for money, David Laidler, 
pp. 90, 106-107, concludes that, although the evidence 
for economies of scale in money holding is quite tenta- 
tive, the inccme elaszicity of the demand for money 
may be as low as 0.8 in the United States for the period 
after World War IT. : 

24 For a sample of views on this controversy see Wer- 
ner Baer and Isaac Kerstenetzky, Harry Johnson, 
Gerald Meier, and Charles Nisbet. Johnson in particu- 
lar has eraphesized that the controversy includes not 
only monetary versus structural causes of inflation in 
Latin America, but also opposing views of stabilization 
policy, that is, whether the reduction in real income 
which may be caused by traditional stabilization policies 
is worse than the costs of inflation itself. 
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study of Argentine inflation, Diz (espe- 
cially pp. 121-22) reaches strongly mon- 
etarist conclusions, based on his findings 
that changes in the money supply have a 
substantial impact on the rate of inflation, 
while changes in wages or exchange rates 
do not. Despite roughly similar findings, 
Diaz-Alejandro (especially pp. 121-24) 
reaches much more structuralist conclu- 
sions. His main argument is that the 
money supply, which he considers simply 
a proxy for bank credit, plays only a per- 
missive role in Argentine inflation and is 
not the underlying cause.” Harberger (es- 
pecially pp. 241-48) reaches a more mod- 
erate conclusion, despite his essentially 
monetarist findings that changes in the 
money supply dominate changes in wage 


rates in explaining Chilean inflation, be- .. 


cause he also finds that changes in wage 
rates and money supply are highly corre- 
lated. He suggests two possible interpreta- 
tions: either wages simply transmit infla- 
tion, or money is not an exogenous vari- 
able as the monetary authority is forced to 
finance changes in wages. 

The studies of Harberger, Diaz-Alejan- 
dro, and Diz show that very different con- 
clusions about the monetarist-structuralist 


controversy can be reached from essen- 


tially similar findings. The most important 
result of the present study for this con- 


troversy is that a purely monetarist model, 


with no structuralist variables, reveals 
little heterogeneity among Latin American 
countries, in spite of their extreme diver- 
sity. The substantial differences in rates of 


% Diaz-Alejandro finds that changes in wage rates 
are highly correlated with subsequent changes in the 
money supply (a possibility also mentioned by Diz in 
a footnote), while changes in the money supply do not 
have a significant influence on subsequent changes in 
wage rates. He contends that the high rates of inflation 
combined with falling real national product in several 
years since 1949 reflect the existence of cost push infla- 
tion, so that the monetary authority is faced with in- 
creasing unemployment if it does not permit the money 
supply to grow in response to increases in wage rates. 
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inflation among these countries cannot 
under the present model be attributed to 
structural differences, but must rather be 
attributed primarily to differences in the 
behavior of the money supply. The im- 
portance of the money supply suggests 
that further research is needed on its de- 
termination, particularly since the studies 
of Harberger, Diaz-Alejandro, and Diz in- 
dicate that the money supply may not be 
exogenous in every Latin American coun- 
try.2° In addition, serial correlation of re- 
siduals, slight heterogeneity among coun- 
tries; and the failure of a purely monetarist 
model to explain all variations in the rate 
of inflation suggest that in future research 
other variables, particularly structuralist 
variables, might be added to the present 
model. Even if the causes of inflation in 
Latin America are adequately explained 
by the present monetarist model, purely 
monetarist conclusions may not be implied 
for stabilization policy, since rates of in- 


. flation require up to two years to adjust to 


changes in the money supply, and this may 
be a longer period of austerity than most 


‘Latin American regimes can tolerate po- 


litically. 


26 Small open countries with fixed exchange rates are, 
for somewhat different reasons, especially likely not to 
have exogenous money supplies. 
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The Foundations of Money Illusion in 
a Neoclassical Micro-Monetary Model 


By RICHARD DUSANSKY AND PETER J. Karman” 


The phenomenon of “money illusion” 
has interested economists for some time. It 
has been studied on both the empirical 
level and on the theoretical level. In par- 
ticular, those concerned with the integra- 
tion of monetary theory and value theory 
have explored the relationships that exist 
among the rationale for money demand, 
the existence of money illusion and mone- 
tary economies. (For example, see Robert 
Clower, Cliff Lloyd, Jacob Marschak, Per 


Meinich, and Don Patinkin.) Further-: 


more, the foundations of money illusion 
are relevant to those who desire nonmoney 
illusion properties in aggregate models; 
these researchers need to know the micro- 
economic restrictions which justify their 
macroeconomic assumptions. The micro- 
economic foundations of money illusion, 
however, are not well established. The pur- 
pose of this paper is to set them forth. 
` Within a general neoclassical micro-mone- 


tary model of individual utility maximiza-. 


tion, where money and commodity prices 
also enter the objective function, we pro- 
vide general conditions for the existence 
of demand functions which are free of 
money illusion, and present a further test- 
able restriction on demand behavior for 
this situation. 
I 

We will consider the general formulation 
of consumer utility maximization when 
real balances enter the utility function. 
Specifically, we consider the problem of 
maximizing a utility function of the form 


* State University of New York at Stony Brook. We 
thank Don Patinkin and Anthony Santomeroa for help- 
ful comments. 
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(1) u = ulay,..., Lnb) 


where £i, ..., Xa represent the week’s 
purchases of commodities 1,..., #—1, 
(we use the traditional Hicksian weekly 
equilibrium concept), ¥,=m is holdings of 
real money balances at the end of the 
week, and P is the aggregate price level, 
subject to a budget constraint 


(2) y+ L= Do pits 
teal 

where y is income, L is the week’s initial en- 
dowment of money balances, and p; is the 
money price of commodity 7, 7=1,---, 
n—1 (and where p,= 1. 

We assume, following Lloyd, Meinich, 
and Patinkin, that! 


(G) P= Py... Pat) 


And, for expository convenience, we make 
the usual assumption that u(m,..., £n) 
has continuous second partials and 
P(pi,..-, Pa-1) has continuous first par- 
tials.? 

Combining (1) and (3) we now consider 
the more general problem of maximizing 


(4) u = f(r, r. , Pn—1) 


with respect to 1,...,%,—-1 and m sub- 
ject to (2), where for notational con- 
venience we will write x= (x1,...,%n-1), 


3 Xn—1, M, pr sone 


1 Meinich and Patinkin use a special case of this as- 
sumption. Specifically, 


n-1 n=l 
P = Pi aps, Daal 
ta} im] 


* None of our results require these restrictive as- 
sumptions. 
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p=(pr,..., Pn)? This represents the Taese are: 
most general treatment of this problem. Shs ; 

8 P (9) w= hp, L,9), G=1,...,0-1 


The necessary conditions for a local con- 
strained maximum of (4) subject to (2) 
are: 


afem p) 


A i= 0, 
(5) T p 
t=1,...,n-1 
om 
(7) yt L— È pi =0 


i=l 


where ) is a Lagrange multiplier. The suf- 
ficient conditions for a local constrained 
maximum are (5), (6), (7) together with 
the bordered Hessians alternating in sign 
(starting with positive), shown as (8). 

Under our assumptions we can solve the 
necessary conditions uniquely for local 
demand functions which have continuous 
local first partial derivatives. 


3 Clearly, we assume all prices positive, and other 
variables nonnegative. 


(10) m = hn(p, L, y) 


- We can now consider the issue of money 
illusion. An individual is said to exhibit 


money illusion if his demand for commodi- 


ties is affected by an equi-proportionate 
change in nominal income, initial nominal 
balances and commodity prices. More pre- 
cisely, an individual exhibits money illu- 


„sion if the demand functions in (9) are not 


homogeneous of degree zero in (p, L, y). 
The issue of money illusion in demand be- 
havior relates crucially to the first-order 
conditions (5), (6), and (7). It is necessary 
to examine the solutions to the first-order 
conditions and to determine whether these 


' solutions become altered in response to the 


equi-proportionate change in (p, L, y). 
Examination of equations (5), (6), and 
(7) above reveal that money illusion gen- 
erally does exist; the demand functions in 
(9) are in general not homogeneous of de- 
gree zero in (p, L, y). If we allow an equi- 
proportionate change in (, L, y), the x; 
will in general change in an undefinable 




















d*f(x, m, p) d°f(x, m, p) - 
aa? dx Ate : 
(8) afla, m, p) Bfe, m, p) Pa ee 
0x20%1 ox, 
7 hi — fa 0 
d°f(x, m, p) fla, m, p) Ff (x, m, p) 
) nn: oe aa ðxðm 
afem, p) alem, p) afie, m, p) 
Xn% GESAR Ip 10M Sine 
afem p) Ffm p) OAH HP), 
Omdx, OmOxXn_1 am? 
~Pi — pi- —1 0 
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fashion. This is due to the fact that the 
marginal utility functions,-d/(*, m, p)/dx:, 
in’ this model depend on the x—1 com- 
modity prices, which are now disturbed. 
Consequently, the marginal utilities will be 
distinctly affected by the specified dis- 
turbance, yielding (in general) new solu- 
tions to system (5)-(7). 

This can also be seen by simple example. 
Assume the utility function 


u = pipit + xem + m 


which is a special case of (4). Maximization 
of this function subject to the budget con- 
straint y+L= pwit px +m yields the 
following solutions to the first-order con- 
ditions: 


hat p—WtDptytL 





l 





plp — 1)? 
ae 1 
2 = rape 
pa (y+ L) po — poly + L) — 2p: 
o (= de 
oe 
p21 


Now assume that p, L, and y are doubled. 
The utility function now becomes 


u = Apipoxix -+ Xom -+ m 
and the constraint becomes 


2y + 2L = 2p% -+ 2 poxe + m 


Constrained maximization now yields the. 


following solutions: 


o = Abt t 2p + 2y + D) ~ tpg + L) 
S 2(2p: — 1)%py 





1 
= 
2p: — 1 
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Bpaly +L) —- 8p» — Apey 
(2p. — 1)? 





wm = 


2p 
E 2p — 1 





Clearly, the solutions under the monay 
illusion disturbance 41, 2, %, and À, differ 
from the original solutions 41, #2, ñ and i. 
Consequently, the demand functions do 
exhibit money illusion; they are not Eo- 
mogeneous of degree zero in (p, L, y). 


II 


In considering a less general framework, 
Patinkin (pp. 22-30 and 403-405) im- 
plicitly suggests that homogeneous of de- 
gree zero demand functions result if two 


. assumptions are made. The first assump- 


tion requires that the price function, equa- 
tion (3), be homogeneous of degree one in 


. ($). The second assumption is that the de- 


mand for nominal money balances, equa- 
tion (10), be homogeneous of degree one in 
(p, L, y). It is of interest to see if these 
assumptions are sufficient to yield homoge- 


- neous of degree zero demand functions in 


our model. Since P does not appear in eny 
of these equations, this is tantamount to 
examining the sufficiency of the second as- 
sumption alone. It is easy to see that, 
while in the budget constraint this assump- 
tion is consistent with the absence of 


’ money illusion, it is noč consistent with the 


absence of money illusion in (5) and (6). 
The marginal utility functions still depend 
on the n—i commodity prices and will be 
affected by the equi-proportionate change 
in (p, L, y). In general, we will get new 
solutions to system (5)~(7). The demand 
functions are in general not homogeneous - 
of degree zero in (p, L, y). 

It is possible, however, to specify condi- 
tions under which money illusion will not 
exist. To do this, it is convenient to rewrite 
the first-order conditions (5) and (6) in the 
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usual ratio forms: 


af(x, m, $) t 
ð í i 
E E E NE aE E PE E 
ðf(x, m, p) db; i yes 
a ij 
Ox; 
Of(x, m, p) 
om 1 
ay ——"__.=— 
Of (x, m, p) b; 
Ox; 


The values of the x;—the demand func- 
tions in (9)—will remain invariant if the 
following two conditions hold: 

(i) the marginal. utility functions of 
the nonmonetary commodities are homo- 
geneous of any arbitrary degree k in the 
money and prices arguments, i.e., 


at af (x, M, p) z ðf (x, am, ap) 
Ox; Ox; i 


i=1,... 


a #0, 


»n— 1 
and 


(ii) the marginal utility function of 
the monetary commodity is homogeneous 
of degree k—1 in the money and prices 
arguments. 


To see that conditions (i) and (ii) are 
sufficient to provide demand functions 
which are free of money illusion we must 
examine the first-order conditions, (11), 


(12), and (7). First, we turn to (11) and. . 


(12). Assume there is an equi-proportion- 
ate change in (), L, y) by, say, a. Under (i) 
the left-hand side of (11) will remain in- 
variant; the right-hand of (11) does not 
change because the a’s cancel out. Under 
(i) and (ii) equation (12) remains un- 
changed (each side gets multiplied by 
1/æ). Second, we turn to (7). Note that 
the last term in the sum J pix; is m; this 
means, since a multiplies all terms in (7), 
the budget constraint remains unaltered if 
m gets multiplied by a. This ocċars only if 
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the m function is homogeneous of degree 


one in ‘p, L, y). 

We now snow that conditions (i) and 
(ii) imply that m is homogeneous of degree 
one in (p, L, y).4 Consider the expression 


tend 


(13) s=} 


to] 


om Besa par mls 
pe aL oy 





By Euler’s theorem, m=h™(p, L, y) is 
homogeneous of degree one in (p, L, y) if 
ana oniy if A=m. We will show that this 
holds if (i) and (ii) are assumed. 

From the first-order conditions we can 
derive expressions for the effects of changes 
in prices, inccme, and initial money hold- 
ings on m: l 


Din n pami of Din 





(14) 








Iam D Kin D 
Of Dan Dantin 
amp D D 
i= 1, yn— i 
Gs 2a ea 
jy L D 


where © denotes the last bordered Hessian 

in (£) ard D,;is the cofactor of the element 

in row 7 column 7 of its associated matrix. 

By using relationships (14) and (15), ex- 
pression (13) can be rewritten as 

n=l Din n—l of Din 

16) A= A _ — 
of Dan e] 
xi —— | Pi 








nol n—i 


= [9 pda 22 


iol i=l jal 
of 


5 nol g? 
- —— Dinpi — Dun Do J 
ðx;ðpi tat OMOP; 





pit 


* We thank Hajime Hori for suggesting this approach. 
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-+ asia 5 Pit -L—+ »)| 


i=l 


Let us consider the extreme right-hand 


side of equation (16) term by term. 


n=l 
a) A Z PiDin 

i=l 
By a well-known theorem on determinants, 
the expansion of the elements of the 
(n+1)th column with respect to the co- 
factors of the nth column of D vanishes. 
Thus, ` 


n—1 
i > PDin — Dra = 0 
t=1 
Or, 
n—1 
(17) AD piDin = — ADan 
i=l 
n=l n=l of 
b) 2 2 Dinpi 





ial jal 0x;0 Pi 
n—1 n—i o7f 
Foli 
2 f 2 ðxjðpi 


For each given j, df/dx; is assumed to be 
homogeneous of degree k in m and p. Thus 
by Euler’s theorem, 


sy oe a 








pi =k 
fol ðx;ð pi Ox;0m Ox; 
Therefore, 
n—1 n—l a 
2 š 2 ðxjð pr £ 





2 5 paj- a m| 


Ox; ðxjðm 
n—i n—1 of 


DoD 


j=1 ` Xj j=1 P ax,jOm 


From the first-order conditions we know 
that 


of 


=X 
sane 
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Therefore, using (17), we obtain 


nnd 
(19) k 3 Dp Lenk D Dmpi=— rk Dan 
j=l Ox; j=l 


Also, by expanding D with respect to the 
nth column, we obtain 





mi af af 
D = Din + — Dan — Da n 
2 dxjam ” ð ti 
Namely, 


nl ð? 
Qo) > TF p.- p- PE S E 
jar Ox;0m ðm? 


Substituting (19) and (20) in the extreme 
right-hand side of equation (18), we obtain 


(21) ¥ Daf & tl p| 


j=l fal OX;0D; 





o'f 
= — Ak Dan — mD + Mo Dan — mDnasin 


n—1 af 
(6 Dan Terran 2. | 
2 Imap: 


ðf/ðm is assumed to be homogeneous of 
degree k—1. Thus again by Euler’s 
theorem, l , 


n—1 f Ri E 


a y 
f=1 ðmð pi amt 





= (k — D 





As ðf/ð3m=) by the first-order condition, 
we obtain 


af 
1 ðmðp: A 


= Dan | NG —1)— <n | 
m 


Let us substitute equations (14), (17), > 
(21), and (22) in the extreme right-hand 
side of equation (16). Then we obtain 








nn 


1 32 
A= +|- ADan tAk Dan mD — ee Dn 
D om 


s+ mDnsin tt MR EA 1) Dan + 
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2 


+m 
Om? 


Thus conditions (i) and (ii) imply that m 
is homogeneous of degree one in (p, L, y). 
Conditions (i) and (ii) are indeed sufficient 
to provide demand functions in (9) which 
are homogeneous of degree zero in (p, L, y), 
so that (i) and (ii) characterize the utility 
functions which yield demand functions 
that are free of money illusion. Although 


(i) and (ii) restrict the type of utility func- 


tions which can be considered, some inter- 
esting functions are still admissible; it can 
be shown, for example, that Cobb-Douglas 
functions satisfy (i). and (ii). 


Il 


In this section we develop a further 
testable result for the case in which the de- 
mand functions are free of money illusion. 
First, however, we discuss the major test- 
able results to which we intend to add. It is 
important to note that the model em- 
ployed in this paper is a generalized version 
of the usual neoclassical model; in addition 
to commodities, the utility function con- 
tains money and prices, thus providing 
the most general framework, consistent 
with real balances and commodities in the 
consumer’s objective function, within 

‚which to explore the foundations of money 
illusion. The Slutsky system for this model 
takes the following form: ` 


5 Note that, for purposes of deriving homogeneous of 
degree zero demand functions, it is necessary to treat 
the marginal utility function of money different than 
the way in which we treat the nonmonetary marginal 
utility functions. This is consistent with the fact that 
the monetary commodity, in this discussion, is different, 
for m is a nominal variable, while the x; are real vari- 
ables. But more important the homogeneity property 
of the demand function for m is dictated by the budget 
constraint, if the other demand functions are to have 

the desired homogeneity property. 

8 For the detailed derivation of this system, see our 
1972 article, pp. 343-46. 


2 Daun aaa mDr | = m 
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ax; Ox; 
(2340 = ++ x, — 
Op, dy 
Dr © Dr PF 
D j=l D Ox;0 pr 
6? Dai ð Da i 
Omdp, D ` \Gby D 
ðx: f ð 
Oy \Op, 
t; k= 3 s% — 1 
_ Cm om 
(24. = H — 
pr oy 


Din n=l D; arf 
D j=l D xð pr 


+ ðf ee: (= A) Datin 
amap, D op, D 


Om { of 
paises Gas EN 
a ay (F./ ), 


k=1,... 

















n-i 


As is the custom, the “observables” are 
gromped on the left-hand side of the equal- 
ity sign, the “‘unobservables” on the right- 
hand side. Comparison of this Slutsky sys- 
tem with the one derived from the usual 
neo-lassical model, 








ijk=41,...,n—1 


(where A denotes the last bordered Hes- 
siam in the second-order conditions corre- 
spotding to usual neoclassical model and 
A s the cofactor of the element in row r 
column s of its associated matrix), reveals 
the zreet contrast in the two systems. For 
example, the right-hand side of (23), the 
uno dservables, consists of much more than 
the zracitional Slutsky-Hicks substitution 
tern. Tae first term, \(Din/D), while simi- 
lar zo ».(A,,/A) in the neoclassical case, 
will generally be different. The Dren and D 
contain second-order partial derivatives of 
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the utility function. Since the utility func- 
tion in the generalized neoclassical model 
contains prices and money in addition to 
the usual consumption commodities, the 
Dr» and D will in general take on different 
values than A,,:and A. In addition, the 
right-hand side of (23) contains four terms 
which do not appear at all in the neoclassi- 
cal case. The second and third terms on the 
right-hand side represent changes in the 
marginal utilities of the nonmonetary com- 
modities with respect to price changes, and 
changes in the marginal utilities of the 
monetary commodity with respect to price 
changes. The fourth term, [(0f/dp.)/\] 
‘Dassi,/D, represents the direct effect on 
utility due to price changes, and the last 
term (0x;/0y) [(0//8p.)/A], involves mul- 
tiplicatively the direct effect on utility due 
to price changes and the income effect. 
Thus, the unobservables in the general 
micro-monetary model involve much more 
than the unobservables (i.e., the usual 
Slutsky substitution terms) that appear in 
the standard neoclassical model. 
To derive the major predictions of neo- 
classical theory it is necessary to demon- 
strate that the right-hand side of (23)-(24) 
is symmetric and negative semidefinite.’ 
As Samuelson has indicated, “The assump- 
tion that the form in (96) be symmetrical 
and negative semidefinite completely ex- 
hausts the empirical implications of the 
utility analysis. All other demand reétric- 
tions can be derived from this single as- 
sumption. These are bold statements, but 
they are substantiated by the fact that it 
is possible to work backwards from the 
assumption of (96) to an integrable pref- 
erence field displaying the properties nec- 
essary for a maximum” (p. 116). (The 
matrix in Samuelson’s (96) is that of the 
unobservable terms in the Slutsky equa- 
tion, traditionally the Slutsky-Hicks sub- 


TIt is necessary to show that these properties hold 
for any arbitrary subset containing »—1 of the # vari- 
ables. One can choose the subset so that it contains the 
money variable. 
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stitution terms.) It is possible, with some 
effort, to show that the right-hand side of - 
the above Slutsky system is symmetric 
and negative semidefinite.* It then follows 
that the left-hand side, the observables, also 
has these joint properties. 

The symmetry property, yields the 
fundamental equation of symmetry. Fo- 
cusing on (23), 





For any two commodities, ¢ and k, it must 
be true that the price effect on commodity 
i with respect to the price of commodity k 
plus the rate of consumption of commodity 
i times the income effect on commodity i 


` must be equal to the price effect on com- 


modity k with respect to the price of com- 
modity 7 plus the rate of consumption of 
commodity 7 times the income effect on ` 
commodity k. This is a testable implication 
of demand theory; if the equality is ob- 
served not to hold, then traditional theory 
is refuted. 

The negative semidefiniteness, along 
with the assumption of the negativity of 
the own substitution effect, yields an ex- 
pression for the traditional demand curve 
for some commodity t, 

Ox; Ox; 


—< e 
OP: oy 





which, if x; is a noninferior good (so that 
0x,/dy>0), says that the demand curve is 
negatively sloped. Further, defining com- 
modities x; and x; to be complements if 


Ox; Ox; 

Op; ay 
(and substitutes if this inequality is re- 
versed), one is able to derive a statement 


about the limitation on the degree of com- 
plementarity in the system.° 


8 See our £972 article. 
9 For a detailed discussion of the testable implications 
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To these major testable implications it is 
possible to add a further restriction on de- 
manc. behavior for the special case of com- 
plete absence of money illusion. Under the 
assumptions (i) and (ii) above, the demand 
functions (9) are homogeneous of degree 
zero in ($, L, y). Using Euler’s Theorem on 
homogeneous functions! we may write the 
following: 








(25) pel Ox; + Ox; wee Ox; L 0 
fi jai OP; a ay > aL’ 
i= 1, n— 1 
wl ðm ðm 
26 — p; + + -— L= 
(26) x ap, bi ay y aL 


Multiplying (25) by 1/x., x:>0 and (26) 
by 1/m we get 


sl Ox, = Ox; (=) 
27 — | — —| — 
a 2 ae T dy \ x: 
4: (=) =0 Ei 
AET ame i= 1,... 


w Ee a 





of neoclassical consumer theory, see M. D. Intriligator, 

pp. 154-63 and Samuelson, pp. 100-16. 
10 For any function f(m,..., Xa) which satisfies 
oF (a1, wae 


we have 


s En) = flax. ee, @Xn) 


E Lnn, a #0 


tal Oxy 
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Since the components of (27) and (28) are 

elasticities—price elasticities, income elas- 

ticities and initial money balance elastici- 

ties—we have another direct testable re- 
striction on demand behavior for this 

model. The prediction that these elastici- 

ties must appropriately sum to zero is 

empirically refutable. 
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Accounting for the Growth of Output 


By SPENCER STAR* 


Economists have been able to account 
for only one-half to two-thirds of the eco- 
nomic growth in the United States. It will 
be shown in this paper that for the period 
1950 to 1960, the large unexplained re- 
sidual is caused by using aggregated rather 
than disaggregated data, and by incor- 
rectly using value-added relationships 
rather than relationships implied by pro- 
duction theory. The use of aggregated 
data—particularly aggregated labor cata 
—has been responsible for more than one- 
third of the unexplained residual in U.S. 
manufacturing industries. The use of 
value-added relations has been the cause of 
another one-third of the residual growth. 
By correcting these two types of errors, I 
have reduced the residual growth over a 
ten-year period in U.S. manufacturing by 
more than two-thirds, from 47 percent to 


13 percent of the annual growth of output. 


I. The Way to Measure the Residual 


The existence of residual growth is 
caused by deviations of the real world from 
a conceptual ideal. This ideal dispenses 
with nonconstant returns to scale by re- 
stricting the phrase “a doubling of all in- 
puts” to mean that a second identical 
world is:taken as the additional inputs. 
There are no problems with indivisibilities, 
externalities, or any of the other trouble- 
some real world problems. If, for example, 
a factory bottles mineral water from a rare 
spring and one wants to double the inputs, 
it is done by having a second perfectly 
identical factory, with its own perfectly 


* Visiting assistant professor, University of British 
Columbia. I would like to thank Robert Hall, Zvi 
Griliches, and George Borts for their helpful comments. 

1See Moses Abramovitz, Edward Denison, Dale 
Jorgenson and Zvi Griliches, and John Kendrick. 


identical spring, bottle the water—output 
must exactly double under these condi- 
tions, by definition. 

In reality, however, we know such con- 
ditions do not exist. Consequently, it is 
quite possible to double measured inputs 
and to have output less than double. 
Ideally, we want a measurement ability 
sophisticated enough to measure every fac- 
tor that causes a deviation from the ideal 
of constant returns; then one could see that 
some of the inputs were in fact not doubled 
and what was previously labeled decreas- 
ing returns to scale would be relabeled di- 
minishing proportional returns. 

The same view is taken when consider- 
ing technological change. Managerial in- 
novations, learning through experience, 
new techniques, new products, and even 
creative genius can ideally be treated as 
measurable inputs to the production func- 


‘tion. Presently, this ideal exists only as 


concept, never as fact. Yet this unattained 
ideal forms the base upon which we rest 
the interpretation of residual growth: the 
residual is a measure of our ignorance, an 
indicator that tells how far we are from 
the ideal. Any difference between the 
growth in measured output and the growth 
in measured inputs is due to our ignorance, 
to our inability to measure some of the 
variables correctly, and to the difficulty in 
quantifying some of the variables. 

Given this framework, it should be ap- 
parent that there are many possible causes 
of a residual, though attention has often 
focused on technological progress, a phrase 
that has often been used as a synonym for 
residual growth. This seems to be a poor 
use of the term. For example, one would 
certainly want to differentiate between in- 
creasing returns to scale and technological 
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progress. Clearly, technological progress is 
a separate cause of growth. Since I have 
not tried to measure technological prog- 
ress, it remains as a possible contributing 
factor to the final residual. However, my 
results indicate that its separate contribu- 
tion is probably quite small especially 
when compared to the contribution of 
capital, labor, and the kind of technologi- 
cal change that manifests itself through 
the changing structure of the labor force. 

I have used the Divisia index to measure 
the residual. This index can be derived 
from the assumptions of neoclassical the- 
ory, it meets a number of convenient index 
number criteria,’ and it is the only index 
that is invariant to changes in relative 
prices. By assuming that a continuous, 
twice differentiable production function 
exists, that it is homogeneous of degree 
one, and that all inputs are paid in propor- 
tion to their marginal revenue products, 
one can derive the Divisia index of the 
residual. 


The Derivation 
The production function is written as: 
(1) V(t) = F(ai(t), ma(t),... 
Y = output 
x; = the 7th input 


, tat); t) 


and t = time 


By taking the logarithm of the produc- 


tion function and differentiating with re- 
spect to time we get: 


Q P/Y = (D0 Feid/P + F/F 


where a dot over a symbol means the de- 
rivative with respect to time; and F; 
=0F/dx,, F,=dF/dt. Rearranging and 
tising the relation x,/x;=1, we have: 


2 The useful properties of the Divisia index are sum- 
marized by Jorgenson and Griliches (1971, pp. 86-38). 
3 See Marcel Richter. 3 
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(3; F/F = Y/Y eo > (F xi/ F) tix) 


Ovr assumptions allow us to set Fx;/F =B:, 
the share of receipts going to the ith input. 
We have the following partial differential 
equation defining the growth rate of the 
index: 


G A/F = ¥/¥ —D Gaa 
1 


This equation is set’ equal to A/A, 
where A(t) is the Divisia index of the re- 
sidua.. It is then rewritten as: 


(5) A/A = Y/Y — > (Biži/ x) 
1 


The apparent shift of the function over 
time, 4/A, is the growth of the Divisia 
index of the residual. If 4/A4=.03, one 
says the residual is growing at 3 percent. 
Note taat £; is a variable that depends on 
time; so are x;, Y, and F, as well as Fi, Ý 
and #:. 

We can find the definite integral. of (5) 
to get the index of the residual rather than 
growth rate of the index. Integrating with 
respect to time from the initial period 0 to 
the terminal period T gives us: 


(© 4A.T)/A() 
=[¥(1)/Y(0)] exp| — Dj Bizda] 


One usually sets A(0)=1 and can thus 
spezk of A(T) being the index of the re- 
sidual at time T. If A(2)=1.06, the re- 
sidual has grown 6 percent over two peri- 
ods or at a rate (roughly) of 3 percent:per 
percod. 

The conventional method of calculating 
this index has been to take differential 
equation (5) and estimate it by using an- 
nual growth rates as a discrete approxima- 
tior. to the continuous case. First, annual 
groth rates of the residual are computed, | 
and tken the annual average for a longer ~ 


? 
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period is found and given. Hence, the 
growth of the index is usually given, not 
the value of the index. 

Richter has suggested the following dis- 
crete approximation to the index: 


(7) AA(t)/A(t) = areo] 


— J (8:(t) Ax.(t)/2,(t)] | 


This is the approximation that has been 
used by Robert Solow, and Jorgenson and 
Griliches (1967). There has been very little 
justification of this approximation and no 
examination of its properties. Instead of 
Richter’s approximation, I have used the 
following: 


l Y(T) y a/a" 
Op T= Y(0) / is ) 
where 8;= [8,(T)+8;(0) ]/2 





This approximation has no estimation | 
error if the actual mean income share is . 


equal to the estimated share or if each in- 
put grows at a constant geometric rate. It 
does not assume the production function is 
Cobb-Douglas or CHS since there is no 
assumption about the elasticity of substi- 
tution. If, however, the elasticity oi sub- 
stitution equals one, then factor shares will 
be constant and the approximations will be 
exact. This approximation to the Divisia 
index is likely to have a small approxima- 
tion error even when we use data observa- 
tions that are widely spaced in time. In 
other words, if one wants to measure the 
residual between 1950 and 1960, only data 
for the endpoints—1950 and 196D—are 
needed for a good approximation of the 
average annual residual growth. Thus, 
census data that are available at ten-year 
intervals can be used with little worry 
about errors due to the long discrete peri- 
ods. The derivation of the approximation 
and its error are presented in a paper by 
Robert Hall and myself. 


` (10) 
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IJ. The Use of Disaggregated Data 


Whenever I refer to aggregated data in this 
paper, I will mean data that have been added 
together without using any explicit weights. 
The use of aggregates introduces a possible 
bias because the input portion of the index 
becomes: i 


O) X*/X* = (6) (ay Z a) 


where X*/X* is the growth rate of the in- 
dex of aggregated inputs. The correct dis- 
aggregated measure is: 


I= 5 (Bits/ a2) 


where X/X is the growth rate of the index 
of disaggregated inputs. 

In order to be able to add together dif- 
ferent units of items, the items must be 
homogeneous: each unit must be a perfect 
substitute for any other unit, i.e., the mar- 
ginal rate of substitution is constant and 
the units of measurement are chosen so 
that the marginal products of every unit 
are equal. This is clearly not the usual case 
for inputs. It is therefore to be expected 
that the use of aggregated data in the 
Divisia index may cause a bias. The dif- 
ference between X*/X* and X/X is: 


(11) X*/X* — X/X = 


(6) (E aE r) -F Ceti/2d) 


We know that 8;= M Pix:/ Y, where MP; is 
the marginal product of the ith input. If 
the inputs are homogeneous, their margi- 
nal products are identical. Equation (11) 
then reduces to zero and there is no bias. 
Another sufficient criterion for equation 
(11) to equal zero is that #,/x;=#,/x,; for 
all z, j. If neither this condition nor the 
homogeneity condition is met, then a bias 
can exist. These results can easily be ex- 


(14) 
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tended to account for similar biases when 
using aggregated measures of output. 
The theory that has been presented so 
far is consistent with almost any empirical 
results. The correction of errors has often 


been associated with reductions in residual | 


growth, but more careful measurement 
could conceivably increase the residual. 
An investigation into growth accounting 
should include a theory that will predict 
whether the residual will get smaller or 
larger understated conditions. The empiri- 
cal work would then provide a test of the 
theory. In the next section, I develop the 
theory further so that the direction and 
size of the aggregation error can be pre- 
dicted. 


The Error Due to Aggregation 


It has already been shown that an error 
occurs: when aggregate data are used. In 
order to simplify the analysis, let us now 
consider the aggregation of two different 
types of labor, L, and Zz, and assume that 
those are the only inputs for the produc- 
tion function. The index using aggregated 
data is: 


(12) A*/A* = (Y/Y) — [61 + 62) 


(Ly + L2)/(Li + Ld] 


The correct index is: 
(13) A/A = (Y/ Y) TR (BiLı/ L) 
— (BaLa/ Lo) 


The difference between the two indexes is 
a measure of the bias due to aggregation. 
It is: 


A*/A*— A/A 

= — (8: + f) KŻ + Le) /(Li + L] 
+ Bihy/Lit Belo/ Lo 

Since 6:+/.=1, equation (14) can be re- 

written as: 

(15) A*/A* — A/A 

= Wi(Li/L1) + W(Ls/ La) 
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where 


Wi = By — [Li/(La T L»)| 


and 
We = Bo — [Le/(Li+ La] 


And since Wi+tW,.=0, equation (15) can 
be Zurther simplified to: 


(161 A*/A*— A/A 
= Wi[(Li/Li) — (L:/L,)] 


The bias will be zero if, and only if, 
(L; Li- L./ Ls) =0 or W= 0. The weight 
W, is zero only if B= [L/(Lı+L:)]. By 
definition B= PL, / (PL: + Pols) where Py 
and P, are the competitive wages of Lı and 
Ly. Hence Wy=0 only if Pi= Pe, which is 
the zase for homogeneous inputs. 

If there is a bias, which direction will 
it be in? If P,3P, then W,20. The sign of 
(L,/L:—L,/L2) depends on the relative 
growth rates of Lı and Le. This produces a 
rule of disaggregation that will be useful 
for predicting the effects of disaggregation. 


RILE or DISAGGREGATION: If, and only 
if, tke prices of the inputs are equal or the 
growth rates of the inputs are equal, then ag- 
gregation does not bias the residual. If there 
is a bias, disaggregation will decrease the re- 
siducl wren the input with the highest price 
growe the fastest, It will increase the residual 
when the input with the lowest price grows 
the fastest. 


These results are true for any pair of in- 
puts, and if the logic is correct the results 
are net capable of being falsified. However, 
when the disaggregation is more complex 
than merely disaggregating one input to 
two inputs, the disaggregation rule may 
be fa‘sified.4 If it is not disconfirmed by 
the deta, it will provide a useful guide to 
the bias introduced by using aggregated 
data. 


1 Examp_es of situations in which the rule is falsified 
can easily be worked out. ` 
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III. Value-Added and Material Inputs 


The Divisia index of the residual has 
been derived from a production function 
with inputs and one output. The de- 
pendent variable, output, is net of any pro- 
duction used within the industry. The total 
production of the industry including that 
production used within the industry is 
gross production. In order to be consistent, 
the material inputs (as compared to capital, 
labor, and land) need to be divided into 
two components: materials that come from 
outside the industry, which I shall call 
outside materials, and materials.that are 
obtained from within the industry, either 
at the final output stage or at some inter- 
mediate stage, which I shall call inside ma- 
terials. Inside materials can then be sub- 
tracted from gross production to get out- 
put. Usually, however, these data are not 
available, and one is forced to subtract the 
total materials (inside and outside) from 
gross production ending with value-added 
(VA). Value-added may also be thought of 
as output less outside materials. Value- 
added is used not because it is correct but 
because it seems to be better than using 
gross production and because the alterna- 
tive of using output is simply not usually 
available. This practice probably is de- 
rived in part from the national accounts in 
which all intermediate goods net out and 
in part from the lack of a suitable alterna- 
tive. Fortunately, for the industries and 


5 For example, Kendrick has written, “Real net out- 
put estimates consistent with national income, rather 
than value-added, would be preferable. Again due to 
lack of data, we have had to be satisfied with real 
value-added estimates as a first approximation to the 
real net measure” (p. 416). Evsey Domar has incorpo- 
rated materials into a theoretical structure for measur- 
ing technological progress, and Lester Lave has at- 
tempted to correct. some of Solow’s estimates of the 


residual by including materials. M. Ishaq Nadiri has . 


commented that omitting raw materials is another 
source of bias. Both Nadiri and Lave suggest that the 
rationale for omitting materials is that the ratio of ma- 
terials to total output remains constant. Kenneth Arrow 
has also recently worked on the problem. 
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period used in this paper, it was possible to 
separate inside from outside materials so 
that output-could be calculated. 

A comparison between VA and output 
can be made using the framework of the 
Divisia index. Consider the case with a 
single output, F, and two inputs, M and 
X, where M is units of outside material in- 
put and X is a Divisia index of all other 
inputs. Starting with the production func- 
tion 
(17) Y = f(X, M, t) 
the Divisia index of the residual is: 

(18) A/A = Y/Y — BX/X 

— (1—p)M/M 
Usually this is incorrectly estimated by 
substituting (¥—M) for Y and by omit- 
ting materials as an input; the entire rela- . 
tive share for M is imputed to the other 
inputs. 

The VA index using these substitutions 
is written: 

(19) A*/A* = (Ý ~ M)/(¥ —'M) — X/X 


The difference between the two indexes is a 
measure of the error due to using VA data. 
Subtracting (19) from (18) results in: 


(20) A/A— A*/A* = 

Vi(¥/¥ — M/M) + ViX/X — M/M) 
where V= —M/(Y—M) and V,=1—8. If 
¥/Y=M/M, equation (20) reduces to: 
(21) A*/A*— A/A = V(¥/Y — X/X) 
Since (Ý — M)/(V—M)= Y/Y, the term in 


parentheses in equation (21) is equal to 
A*/A®* giving us: 


“6 It is easily shown that Y/Y =(¥—M)/(¥—M) if 
V/Y¥=M/M. 

@) Ż/Y= (x > -uz) /w M) 
(b) ¥/¥ = (¥/Y)(¥ — M)/(¥ — M) 


™ 
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(22) (A*/A* — A/A)/(A*/A*) = 
Vo =i— B 
or 


(23) A/A = BA*/A* 

The error due to using VA is given in equa- 
tion (20). If, as often suggested, the ma- 
terial requirements per unit of output re- 
main relatively stable, then equation (22) 
provides a good approximation of the er- 
ror: the growth of the true residual will be 
some fraction of the VA residual’s growth. 
Since for manufacturing industries the 
value of £ is near one-half, the approxima- 
tion in (23) suggests the VA residual has 
been substantially overestimating our ig- 
norance of the growth process. 

The existence of a large bias from using 
VA leads to an important and interesting 
question. As we have seen, the use of out- 
put and materials will eliminate a bias and 
reduce the residual for a sector, an indus- 
try, cr a firm. But the inclusion of materia’ 
inputs has no analogue at the national 
level: intermediate material inputs are 
omitted and output is the same as VA. 
How does one reconcile the effect of in- 
troducing output and materials at the firm, 
industry, or sector level with the lack of 
such opportunity at the national level? 

The simplest way to answer that ques- 
tion is to consider an economy made up of 
two firms. Firm one produces its output FY, 
from capital, labor and materials, denoted 
as Ky, Lı, M:. The materials are output 
from firm two (all used by firm one) and 
are thus labeled with the second firm’s 
identifying number. Firm two uses only 
capital and labor as inputs, denoted as K, 
and Lə The Divisia indexes of residual 
growth for the firms are: 


(24) AAi = Ý:/ Y, = aKı/Kı 

pr Bila/ Ly a YıMa/ M 
(25) As/As = M/M: — o2K2/Ks 

= BoLo/Le 
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where the Greek symbols are the share of 
receipts paid te each input. The natural 
way to combine the two residuals is to use 
the Divisia index with weights being the 
relative share of receipts going to each 
fizm: 


(26) A/A a RAS A1 + ô2Å2/ Ag 


where 

ôi baad ¥3/(¥i+ M2) 
and . 

be = Ma/(Yı + Ma). 


Tais is, however, not the residual obtained 
wher the firms are integrated and the re- 
siduel is measured at the “national” level. 
That residual is found by substituting into 
equazicn (24) the expression for M2/M, 
from (25). The result is: 


(27) A'/A’ = Ay/Ar + y142/A2 


where 4’/A’ is the growth of the residual 
measired at the national level. Note that 
the nacional residual is a weighted sum, not 
a weizhted average: the weights’ add to.a 
nwnter greater than one. As a result of the 
residvels being additive, at higher levels of 
integration the residual will be larger. This 
conse yuently reconciles the great effect of 
intzocucing output and materials at the 
industry level with the inapplicability of 
such procedures at the national level. 

Cne Loose end still remains. The measure 
of success in accounting for growth has 
been aot the absolute growth of the re- 
sidual. but rather its growth relative to 
outouż. If output growth is defined as the 
weizh-ed sum Y’/Y’= ¥/¥i+-7:Mo/Me, 
thea (4'/A’)/(¥'/Y’) is equal to the mea- 
sure of our ignorance one gets from using. 
the natural ô weights (from equation (26)) 
throuskout. The implication of this is that 
other studies, which use (A’/A')/(¥1/¥)), 
have underestimated our ability to account 
for grouth simply because the wrong denomi- 


7 Te weights are the ratio of the value of the firm’s 
output te -he value of the nation’s output. 
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nator was used to calculate the proportion ex- 
plained. It appears that this result has been 
obscured for so long because! growth ac- 
counting started from the national level 
with value-added and worked down to 
lower levels of integration, instead of start- 
ing with the firm’s production function and 
working up to the aggregate level. 


IV. The Data 

As shown in Section II, aggregation (by 
adding without explicit weights) of hetero- 
geneous inputs causes a bias in the re- 
sidual. Consistent data on the labor force 
at the higher degree of disaggregation de- 
sired were available only from the Census 
of Population, 1950 and 1960. The avail- 
ability of a discrete approximation to the 


Divisia index (see equation (8)) that needs . 


data at two widely spaced points in time 
to estimate accurately the average residual 
growth, meant that data for only 1950 and 


1960 could be used with little fear of a 


large bias being introduced. 

Data for capital, labor, and materials 
were consistently available only for 17 
manufacturing industries at the two-digit 
SIC level. 

The capital stocks for 1950 and 1960 
were derived by using the estimates 
of gross capital expenditures made by 
Michael Gort and Raford Boddy and then 
adjusting them so that the totals for the 
industries were consistent with the OBE 
1966 capital stock study. The price de- 
flator for equipment was developed by 
Robert Gordon and for structures is the 
standard Office of Business Economics 
series.® Depreciation rates were based on 
the lives of stocks as described in Bul- 
letin F? 

8 See Gordon, pp. 338-39, col. 1; and OBE (1966), 
Table 8.8, line 2. 

? See U.S. Bureau of Internal Revenue for Bulletin 
F. Land was not included as par: of the capital stock 
because it was assumed that the amount of land used in 
manufacturing did not change appreciably during the 


ten-year period covered. Jorgenson, Griliches, and 
Denison have all made the same assumption. Invento- 
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The labor data were collected from the 
Census of Population, 1950 and 1960. The 
data provide the average weekly -hours 
worked by those working 50 to 52 weeks, 
cross-classified by industry, sex, occupa- 
tion, age, schooling, and race.!° 

Data on material inputs came from the 
1958 and 1963 U.S. input-output tables 
and from the Office of Business Eco- 
nomics. 


Quality Adjustment 


The great advantage of using disaggre- 
gated data is that quality changes are trans- 
formed into quantity changes. If a white, 
male accountant, age 30 (in 1950) with 
three years of college, who was working 
full time in the textile industry, got his 
fourth year of college work done during 
the 1950’s, the labor input for 1960 would 
show a decline in his former (1950) group 
and an increase in the corresponding group 
with four years of college. He also would 
have been shifted from the 25-34 year old 
group to the 35-44 year old group. If ag- 





ries contributed to the production of output only 
through the flow of inventories into the productive pro- 
cess. The net change in inventories of final goods was 
added to output. The net change in inventories of work 
in progress and raw materials was usually omitted 
from the inputs since it was a material input rather than 
capital or labor. When materials were used as an input, 
the net changes in inventories were included, 

10 The classes are: (1) industry: SIC 20-39 excluding 
24, 29, 28, and 39. SIC 371 was separated from SIC 37} 
(2) sex: both types; (3) occupation: professional, man- 
agerial, clerical, sales, craftsmen, operative, service, 
laborer; (4) age: 14-24, 25-34, 35-44, 45-54, 55-64, 
65+; (5) schooling: (in years) 0-7, 8, 9-11, 12, 13-15, 
16+; (6) race: white and nonwhite. This produces 1152 
types of labor in each of 17 industries. 

u See Jack Gottsegen and Richard Ziermer and the 
OBE (1969), I obtained total materials used in the in- 
dustry from Gottsegen’s data; the input-output tables 
provided the proportion of total materials used that 
came from within the industry for 1958 and 1963. Then 
the annual percentage change in the proportions was 
extrapolated back to 1950 and interpolated for 1960; 
this gave the proportions for those years. The sensitivity 
of the results to using only the 1958 and 1963 observa- 
tions was tested by repeating calculations of the resid- 
uals by applying the 1958 proportions to 1950 and 1960. 
1960. There were almost no changes in the residuals. 
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gregated data were used, this increase in 
human capital would have appeared as 
residual growth. Disaggregation has al- 
lowed the identification of the source of 
the productivity increase. 


V. Predictions and Empirical Results 


The theories developed in Section II are 
useful not only for the insights that one 
gains but also because they naturally lead 
to predictions about the effects of aggrega- 
tion and the use of VA. It is simple to esti- 
mate the direction of aggregation bias. by 
looking at manufacturing data to deter- 
mine if the highest priced inputs grow the 
fastest. In this section, the predicted ef- 
fects are compared with the empirical re- 
sults. In every case the predictions are con- 
sistent with the empirical results. For the 
17 manufacturing industries studied, VA 
grew at an average annual rate of 3.2 per- 
cent.!? Output grew at a 4.5 percent aver- 
age annual rate. The ratio of VA to aggre- 
gated labor grew 2.1 percent annually, or 
66 percent as fast as VA. When both ag- 
gregated capital and labor were used as in- 
puts the average annual residual growth 
was 1.5 percent—about 47 percent of the 
average annual growth of VA. 


Predictions 


Starting with the average annual re- 
sidual growth of 1.5 percent for the 17 in- 
dustries, the effects of disaggregation can 
be predicted by using the disaggregation 
rule. 

The capital stock will be disaggregated 
into two groups, structures and equipment. 
Structures generally have a significantly 
longer life span than equipment; hence, 
$10 of capital structures would rent out at 


12 A weighted geometric average was used to get the 
average fcr all 17 industries. The weights were the ratio 
of an industry’s value-added to the sum of value-added 
for all 17 industries. 

18 The 4.5 percent is a geometric index of the industry 
growth rates of output. The weights are the ratio of the 
industry’s output to the sector’s output. 
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a lower price than would $10 of equip- 
ment, i.e., the rental price of structures is 
less tnan the rental price of equipment. 
The OBE capital stock study indicates 
that over the decade the net stock of struc- 
tures increased 21 percent and the net 
stcck 3f equipment increased 44 percent.’ 
Since zhe input with the highest price grew 
fastest, disaggregation should decrease the 
residual. 

The first step in the labor force disag- 
gregat:on is to classify employees by sex. 
The number of employed males and fe- 
males :n manufacturing both increased 21 
percent over the decade.” The predicted 
resalt :s that disaggregation will have no 
chengé on the residual. 

Next consider disaggregation by occupa- 
tion. Table 1 provides information on the 
growth of the different occupations and 
gives tae mean income. The occupations 
wita the highest incomes grew the fastest 
wita one exception, managers. Perhaps a 
relative scarcity of managerial talent has 
cauzed their wages to be the highest and 
their grcwth rate to be only third. Other 
than that exception, there is a perfect rank 
correlation between the fastest growing oc- 
cupations and the highest wages. Since the 
inptts vith the highest prices grew fastest, 
the aredicted result is that disaggregation 
will zeduce the residual. 

Disaggregation by age is next. Six age 
groups are used, starting with 14-24 years 
and increasing in ten-year intervals. It is 
well known that workers in the middle 
years from 35 to 64 are the most produc- 
tive and highly paid, while those from 14 
to 34 and over: 65 earn relatively less. A 
comparison between the growth rates of 
those in the two large age groups shows 


\4 Structures data came from Robert Wasson et al., 
p. 31, Table 5, series IT. Equipment data came from the 
same study, p. 34, Table 6. ; 

% 1950 daca: U.S. Bureau of the Census (1963a), 
Table 213, pp. 1-569 to 1-570. 1950 data: U.S. Bureau 
of the Census (1953), Table 133, pp. 1- 288 to 1-289. 
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TABLE 1—EMPLOyYMENT GROWTH, BY OCCUPATION 
FOR MALES EMPLOYED IN MANUFACTURING, 
1950 ro 1960 








Ratio of Number 





Mean Wage and of Males ir 
Salary Income Each Occupation, 

Occupation 1960 1960/1950 
Professionals 8,590 : 1.95 
Sales 6,739 1.51 
Managers 9,870 1.26 
Craftsmen 5,825 1.21 
Clerical 5,336 1.19 
Operatives 4,946 1.13 
Services 4,135 0.98 
Laborers 4,101 0.81 





Sources: 1960 Data: U.S. Bureau of the Census (1936a), 
Table 208, pp. 1-557 to 1-562. 1950 Data: U.S. Bureau 
of the Census (1953), Table 134, pp. 1-289 to 1-290, 


that the high-pay group (ages 35-64) grew 
36 percent while the low-pay group grew 
only 2 percent.!* Disaggregation should 
therefore substantially reduce the residual. 

The next candidate for disaggregation is 
education. It should be noted that I mea- 
sure only formal schooling and loosely refer 
to it as education. Numerous studies have 
. shown that there is a positive private 
monetary return for schooling. Other 
things being equal, the more schooling one 
has, the higher is one’s income. Hence, if 
those groups with the most years of school- 
ing grew the fastest, we would, according 
to our rule, expect disaggregation to de- 
crease the residual growth. This in fact 
occurred as can be seen by referring to 
Table 2.7 Consequently, disaggregation 
should decrease the residual. 

The last disaggregation is by race. For 
all of manufacturing employment from 
1950 to 1960, the number of nonwhites in- 


161960 data: U.S. Bureau of the Census (1963a), 
Table 212, pp. 1~567 to 1-568. 1950 data: U.S. Bureau of 
the Census (1953), Table 132, pp. 1-286 to 1-287. 

17 The data are for the occupation being studied, but 
are for males, ages 25-64, in the entire United States. 
There is little reason to believe that data for manufac- 
turing, for males and females, over the entire age span, 
would be substantially different. 
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TABLE 2—CHANGES IN SCHOOLING BY EXPERIENCED 
Lazor Force, Mates, AGE 25-64, 1950 ro 1960 








Years of School Completed Ratio 1960/1950 





0-7 0.79 
8 0.88 
9-11 1.25 
12 1.30 
13-15 1.48 
16+ 1.55 





Sources: 1960 Data: U.S. Bureau of the Census (1963a)‘ 
Table 9, pp. 116-129. 1950 Data: U.S. Bureau of the 
Census (1956), Table 10, pp. 1B-107 to 1B-108. 


creased 20.6 percent while the number of 
whites increased 20.2 percent.!8 The re- 
sidual should be very slightly increased by 
disaggregation since the lowest paid group, 
nonwhites, grew the fastest. 

Having considered the bias introduced 
by aggregation, we can turn to the bias 
that occurs from using VA and from omit- 
ting materials as inputs. As noted in Sec- 
tion ITI, if the ratio of materials to output 
is constant, the growth of the true residual 
will be a fraction of the VA residual’s 
growth, the fraction being the share of 
receipts going to all nonmaterial inputs. 
For the manufacturing industries studied, 
that share is somewhat over one-half. Con- 
sequently, elimination of this source of 
bias should reduce the residual growth sub- 
stantially, and if materials have remained 
a relatively constant proportion of output, 
the mean residual growth should be re- 
duced roughly by 50 percent. 

To summarize the predictions, they in- 
dicate that disaggregation will substan- 
tially reduce the residual in all cases except 
for. disaggregation by sex and by race. 
Disaggregation by sex should have no ef- 
fect while disaggregation by race should 
slightly increase the residual. Furthermore, 


18 1960: White, 16,277,720; Nonwhite, 1,235,366. 
1950: White, 13,545,647; Nonwhite, 1,025,104. 1960 
data: U.S. Bureau of the Census (1963a), Table 91, pp. 
1-221 to 1-222. 1950 data: U.S. Bureau of the Census 
(1953), Table 133. 
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TABLE 3—RESIDUALS FOR 17 MANUFACTURING Inpusrrigs, 1950-1960 








‘Growth of Residual 
As Percent of 
Annual Growth 


Average Annual 
Residual Growth 





Inputs In Percent of Value-Added 
K, EB 1.51 47 
K(EQ, ST), L 1.41 44 
K(EQ, ST), L(S) 1.42 44 
K(EQ, ST), L(S, 0) 1.21 38 
K(EQ, ST), LS, O, A) 1,04 32 
K(EQ, ST), L(S, O, A, E) 0.82 26 
K(EQ, ST), L(S, O, A, E, R 0.37 27 
K(EQ, ST), LS, O, A, E, R), M 0. 598 13> 


ay 





Note: Abbreviations in parentheses above refer tc the disaggregated factors. L=Labor 
Hours; Disaggregated by S=Sex, O=Occupation, 4 =Age, E=Education, R=Race; 
K=Net Capital Stock; Disaggregated by HQ=Equipment, ST =Structures; M =Ma- 


terials from outside the industry. 


8 This is the residual for the manufacturing sector using the ratios of the industry’s 


output to the sector’s output as weights, 


b Expressed as a percent of the growth of output, no: value-added. 


the adjustment of the residual measure- 
ment to include materials and to use out- 
put rather than value-added will reduce 
the correct residual to some fraction of the 
value-added residual’s growth. 


Empirical Results 


The results are presented in Table 3. 
Using only aggregated capital and aggre- 
gated labor as inputs and VA as output for 
each of the 17 industries, the average an- 
nual residual growth is 1.51 percent, which 
is 47 percent of the growth rate of VA. 

Disaggregation of the capital stock by 
structures and equipment reduced the re- 
sidual growth from 47 percent to 44 per- 
cent of VA growth. The relatively small 
effect is due mainly to the small weight 
capital receives relative to the labor input. 
When the effect of the different weights 
is considered, then the reduction of the 
residual from separating structures and 
equipment is seen to be substantial. 

A warning is necessary before discussing 
the results of disaggregating the labor in- 
put. The results will be presented in steps; 
the reduction in residual growth is pre- 
sented after each level of disaggregation 


has taxen place. The numerical results 
ackievec depend on the particular order in 
wh:ch the data are disaggregated. A simpli- 
fiec example may make this clear. Suppose 
that there are two sexes, men and women, 
anc that men are educated while women 
are not. If one disaggregated by sex first 
and then by education, all the improve- 
ment ir the residual appears to be caused 
by the differences between the sexes. Edu- 
cation “contributes” nothing to the reduc- 
tion of the residual. If the order of disag- 
gregaticn is reversed, the opposite result 
appears. In other words, to the extent that 
the ‘causes of growth” move together, the 
first one chosen will be labeled as being the 
“cause? or the “explanation” of growth, 
Keeping in mind this caveat, let us go on 
to consider the results from disaggregating 
labo-. 

As expected, the disaggregation by sex 
had almost no effect on the residual, 
changirg the average annual rate only 
from 1.41 to 1.42 and leaving the residual 
growth at 44 percent of the growth of VA. 
Whea tas labor force was disaggregated by 
the eight occupational groups, the residual 
growth was reduced to an annual rate of 
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1.21 serene about 38 percent of the VA 
growth rate. 

Another large reduction in the residual’s 
growth rate took place when the labor 
force was divided into six age groups, the 
residual now growing only 32 percent as 
fast as VA. The structural changes in the 
age of the labor force have been a signifi- 
cant source of the previously unaccounted 
for residual growth. 

When the industry, sex, occupation, age 
cells were further disagoregated by educa- 
tion, the residual once again had a large 
decline. It dropped from an annual per- 
centage rate of 1.04 to 0.82 decreasing the 
residual growth from 32 percent to 26 per- 
cent of the VA growth. This is even more 
impressive when one realizes that all the 
correlated effects from sex, industry, oc- 
cupation, and age have already been re- 
moved. If education had been one of the 
first steps in disaggregation, the size of the 
change would undoubtedly have been 
much larger. Race was the last disaggrega- 
tion to be performed. As predicted, the an- 
nual residual growth increased—from 0.82 
to 0.87 percent or from 26 to 27 percent of 
the growth of VA. The extremely small 
differences in the relative growth rates ap- 
pear to provide a good test of the sensitiv- 
ity of the disaggregation rule. 

We thus end the disaggregation having 
reduced the residual from 47 percent (with 
aggregated capital and labor) to 27 percent 
of output growth. The 20 percentage point 
reduction of the residual growth means 
that 43 percent of the unexplained VA 
growth has now been accounted for. The 
disaggregation rule has been consistently 
verified by the empirical results, even in 
the most complex and difficult case. 


After all the disaggregation had been ` 


done, I replaced VA with output, included 
materials as input, adjusted the weights, 
and recalculated the residual for each two- 
digit industry. The annual residual growth 
was reduced from 27 percent of the growth 
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of VA to 13 percent of the growth of out- 
put, the direction being that suggested by 
the theory. The geometric mean of the re- 
sidual growth for the 17 industries was 
0.037, which is about 43 percent of the 
value-added residual. Since materials are 
about half the value cf output, equation 
(23), which is based on the assumption of a 
constant materials output ratio, turns out 
being a slightly inaccurate predictor. The 
implication is that the materials output 
ratios have varied but not dramatically. 


VI. Concluding Comments 


The major sources of economic growth 
in manufacturing during the 1950’s were 
increases in capital, increases in the num- 
ber of employees, and structural changes 
that affected the occupational, age, and 
educational makeup of the labor force. 
Changes in the sexual and racial structure 
were very slight and thus had no substan- 
tial impact on the growth of output. The 
isolation of these elements as the sources 
of growth was due to the combination of 
having extremely disaggregated data and 
having a practical rule of thumb for esti- 
mating the effect of disaggregation. Just as 
important as pinpointing actual sources of 
economic growth was the discovery of a 
spurious cause of unexplained economic 
growth, the bias introduced by using VA 
and omitting materials. The correction of 
this source of bias also led to the finding 
that an inconsistent measure of ignorance 
is usually used, one that takes the ratio of 
a weighted sum to a weighted average. 
This measure was replaced by one that is 
more natural and ccnsistent. — 

The techniques used throughout this 
paper are, of course, applicable to the en- 
tire economy. They also could be applied 
even more intensively than I was able to 
do here. I expect that finer disaggregation 
of the capital stock, of output, and of the 
occupational component of the labor force 
would lower the residual further; and dis- 
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integration down to the level of a four- 
digit SIC industry would most likely elimi- 
nate the residual all together, except for 
the probably minor effects of inaccurate 
statistics, omitted inputs, and returns to 
scale. 

As a final word, something should be 
said about technological progress. Neutral 
disembodied technological change remains 
as a possible unaccounted for contribution 
to the growth of output; however, it can 
only play a very limited part in the growth 
of output since the residual is so small, In 
a broader sense, though, technological 
change is deeply involved behind the scene. 
The great increase in the number of rela- 
tively highly paid employees has been re- 
sponsible for a significant proportion of the 
growth in manufacturing. Shifts in the de- 
mand and supply curves in different la- 
bor markets lie behind these structural 
changes, and technological progress plays 
a very important role in explaining the 
causes of these shifts. The introduction of 
new products and new techniques in- 
creases the demand for physical and hu- 
man capital while education and research 
cause shifts in the supply. Consequently, 
the reduction of residual growth does rot 
eliminate technological progress as an im- 
portant causal factor in growth. The 
changing structure of the labor force, a 
factor emphasized in this paper, is a result 
in large part of the forces of technological 
progress. The residual is a measure of our 
ignorar.ce about only one aspect of growth. 
Growth accounting measures what changes 
have taken place. The most interesting 
question—why the changes occurred—still 
remains to.be answered. _ 
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The Stability Properties of Optimal 
Economic Policies 


By STEPHEN J. TuRNoOvsKyY* 


Recent writings on optimal stabilization 
policy have drawn attention to the prob- 
lem of “instrument instability.’+ This term 
describes a problem which may be en- 
countered by a policy maker when, in or- 
der to optimally stabilize a set of chosen 
target variables, he is required to con- 
tinually increase the magnitude of the ad- 
justment of his policy instruments, so as to 
offset the effects of past policies. This is 
an important consideration since it indi- 
cates a very real difficulty which may arise 
if the government attempts to “fine tune” 
the economy. The first detailed description 
of this question is contained in a recent 
paper by Holbrook. As he points out, the 
nature of the problem is intimately bound 
up with the weighting pattern describing 
the impact of present and past values of 
the policy instruments on current values of 
the target variables. 

Much of Holbrook’s paper is concerned 
with using a very simple model to show 
how quite plausible lag patterns may lead 
to instrument instability and with using 
these results to test some available em- 
pirical evidence. The purpose of the pres- 
ent paper is to extend his analysis in two 
directions: first to examine the stability 
problem within the context of a more gen- 
eral dynamic model and secondly, to allow 
the coefficients in the system to be subject 
to random disturbances. As will be seen be- 
low, both these extensions, and in par- 
ticular the latter, yield considerable insight 
into the likely occurrence of the problem. 


* Professor of economics, Australian National Uni- 
versity. I wish to thank Murray Wonham for many 
helpful discussions related to stochastic control theory. 

1 See Edward Gramlich and Robert Holbrook. 


To do this, we must make use of some 
results recently developed in modern de- 
terministic and stochastic control theory.” 
These results, which appear almost en- 
tirely in the engineering literature, have 
been developed primarily for continuous 
time systems. The analogous results for 
discrete time systems—which are more 
relevant for problems of economic stabili- 
zation—have surprisingly been given very 
little attention. The only statement of the 
relevant theorems for discrete time sto- 
chastic systems of which I am aware, is 
rather inaccessible, being contained in 
some unpublished lecture notes by W. M. 
Wonham.’ Since the discrete time results 
are substantively different from those ob- 
tained for continuous time systems, and 
since they are in fact probably of more in- 
terest for economists, this seems an ap- 
propriate occasion to outline these general 
solcticns.- Thus a second objective of this 
paper is largely expository, being to restate 
in a form convenient for economists, some 


2 Gregory Chow also extends Holbrook’s work by re- 
consilering it from the point of view of optimal control 
theory. The present paper differs from his in several im- 
portar:t respects in terms of such things as the detailed 
formalatior. of the problem, the precise issues consid- 
ered, and the general emphasis of the discussion. One 
difference worth mentioning explicity is that the present 
paper considers the case where the coefficients of the 
system are stochastic. As shown below this turns out to 
have an 2xtremely important bearing on the likely oc- 
currence of instrument instability. 

3 The case of the discrete time system with additive 
disturbances is treated by/K. J. Astrom and Chow 
(1970, 1972}. Wonham’s notes deal with the more gen- 
eral case where the parameters themselves are also al- 
lowed to contain stochastic comporents. Wonham has 
published the analogous results for continuous time 
systems, Dut as mentioned in the text these lead to sub- 
stantively different results from those obtained using 
discrete time. 
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important results derived elsewhere by 
control theorists.* While our exposition is 
rather general, it is clear that these results 
are applicable to a wide variety of eco- 
nomic stabilization problems. 

Making use of these theorems we are 
able to derive the following results. First, 
for deterministic. systems, it is shown that 
as long as the policy maker attributes posi- 
tive costs to both target disequilibrium 
and instrument control, then the optimal 
policy will ensure both target stability and 


instrument stability. This result, expressed ' 


in somewhat different language, is well 
known to control theorists. Secondly, as- 
suming that there are no instrument costs 
(the case considered by Holbrook and 
others) then instrument instability can 
arise, although target stability still exists. 
However, even with zero instrument costs, 
instrument instability is shown to be im- 
possible for a very important class of dy- 
namic models. 

` The analogous results are obtained for 
systems in which the coefficients are sub- 
ject to stochastic disturbances. It is shown 
how the presence of these disturbances 
tends to reduce the phenomenon of instru- 
ment instability. To illustrate this, we take 
the stochastic analogue of the determinis- 
tic equation studied by Holbrook, in which 
with zero control costs instability could 
easily arise, and show that with just one 
extreme exception the policy adjustment 
will now always be stochastically stable in 
a very strict sense. Thus, since typically 
the policy maker is operating in an en- 
vironment in which parameters are sto- 
chastic, these results suggest that the 


4T am grateful to Wonham for access to his material 


and for permission to use it. There are two differences 


between the way he develops his results and the way I 
report them here. First, he uses notation, which al- 
though convenient for his purposes, is cumbersome to 
develop. The results stated in Section II are expressed in 
terms more familiar to economists. Secondly, I have 
generalized these results to permit more disturbances 
to be correlated. 
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phenomenon of instrument instability is in 
fact much less of a problem than a purely 
deterministic analysis would lead us to 
believe. 


I. Stability in a Deterministic Model 

Consider the following matrix equation 
describing a set of relationships between 
the current values of a vector of target 
variables y, its past values distributed 
over m previous periods, a vector of policy 
instruments or control variables u, and 
also its values distributed over the previ- 
ous # periods: 


(1) yi = Ayer F Aayi F o + Antt—m 
+ Bom + Bitni +... + Bata 


Assume that there are qı target variables 
and q, policy instruments so that the A; 
matrices are square of order qı and the B; 
matrices are g:xqg». For the present we need 
place no restrictions on the relative num- 
bers of targets and instruments. In addi- 
tion there may be other exogenous vari- 
ables not subject to government control, 
but since these are not essential to the 
analysis we need not consider them here. 

Assume further that the policy maker 
has in mind some long-run desired levels of 
the target variables, y, together with a set 
of long-run desired values of the policy in- 
struments, #, which he wishes to attain. 
These two sets of long-run objectives 
chosen by the policy maker are assumed to 
be actually attainable by the system. Con- 
sequently they are required to satisfy 
equation (1) so that: 


(2) (1-È4)y= È Ba 
i=l i==0 

Note that if q= q; and the matrix Sto B; 
is nonsingular, then for given target objec- 
tives J, equation (2) defines a unique long- 
run policy #. Otherwise, this equation pro- 
vides a set of conditions which the desired 
values of the target and instrument vari- 
ables, however chosen, must satisfy in 
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order to be consistent with long-run equi- 
librium.® 

The objective of the policy maker is to 
control the economy so as to keep the tar- 
get variables as close to equilibrium as 
possible. Following previous authors, we 
shall assume that the costs of being away 
from equilibrium can be adequately mea- 
sured by the quadratic cost function,® 


(3) C= 2 (ye — 5)’ Mn — 9) 

where the prime denotes vector transpose. 
The cost matrix M is taken to be strictly 
positive definite, meaning that the policy 
maker attributes independent costs to each 
of the target variables.’ 

In addition there may be control costs 
associated with the instruments. In many 
cases, such as those associated with gov- 
ernment expenditure programs, the nature 
of these costs is clear enough. But in other 
cases, such as in monetary policy, the ra- 
tionale for including control costs is by no 
means clear. For example, there are no 
obvious direct costs associated with having 
the rate of interest (taken as an instru- 
ment variable) away from its long-run 


5 Following the usual stabilization literature we shall 
assume that the long-run values of # and @ are given. 
However, the question of how these equilibrium values 
are determined is also of some importance and should 
not be ignored. 

6 The limitations of the quadratic cost function are 
well known. Its main advantage is that it leads to linear 
optimal decision rules and this is very convenient in 
view of the linearity of our basic dynamic relationships. 

1 For example if 


ad el 


C= De (ye Yee)? 


tel 


then 


where yin yer are the components of yı. M is thus only . 


positive semidefinite and the costs are defined in terms 
of the differences between those two components and 
not in terms of each independently. 
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equilbrium. What costs are incurred are 


- more likely to-be felt via the effects on 


o her target variables. However, we shall 
ccmmence with the case where all instru- 
nents have costs associated with them so 
tkat total costs become 


(4 £ (y — I'M — 3) 


=] 


+ 3 (ia — a) N (u — 2) 
t=1 j 
wFere N is also strictly positive definite. 
Przsently, we shall also deal with the case 
corsidered by Holbrook and others where 
N=0. The intermediate case where there 
are only some instrument costs (so that V 
is positive semidefinite) is covered by the 
lat-er case. 
Subtracting (2) from (1) we can describe 
the dynamics in deviation form as: 


(5) jem = Aly D+... 
a An(yt—m a 5) 
+ Bol, — a) +... 
+ Balten — d) 


Letting y, now stand for the deviation 
yıe—7 and similarly letting u denote the 
deviation u,—#, the optimal stabilization 
prok:em can now be expressed more con- 
veni-ntly as being to minimize: 


fo) 


(6a) D [My + aN] 


tol 

subject to 

(6b) y, = Area... + Amt- 
+ Botn +... + Batten 


where henceforth y, and t, refer to devia- 
tions =rom their respective long-run values. 
In arder to apply the relevant results of 
contrel theory to this problem it is con- 
venier t to transform equation (6b) into an 
equivelent first-order system. Letting: 


VOL. 64 NO. 1 
Yt 
Vom 
(7) = |Y], Uy = Hr 
Ur 
Utm- (n—1) 
A, Ao. Am Bı... Bn 
I 0 . 0 0 0 
0... 0. 
A = 
. 0 
0 0... 0 0 
0 0...0 0 F 
Bo 
0 
B= 
T 
0 


the system can be written as 
(8) a = Ax. + By 


where x, is the state vector and v, denotes 
the control. Note that x, includes us, so 
that the introduction of the notaticn v is 
made to avoid ambiguity. 

Before we can proceed, we must add one 
further assumption, namely that the sys- 
tem (8) is fully controllable. By this it is 
meant that it is always possible to move 
the system from any one state to any other 
and is clearly a prerequisite for any opti- 
mal control. The condition for full con- 
trollability is that the rank of the matrix 
[B, AB,...,A?'B]l=g, where g=mq, 
+ng2, the number of components in v, (see 


TURNOVSKY: OPTIMAL ECONOMIC POLICIES 139 


M. Athans and P. Falb, p. 205).® 
It remains to rewrite the cost term (6a) 
in terms of the new notation. To do this 


let M = M/m N=WN/n 
and define a 
| a ee ee 0 
0O Mie sesh Be Ra 0 
ae A 
(9) M = re 0 
et Ñ. 0 
0 0 0 “Oe Lat 


It 


* 
lo at] 
0 M: 
which is a block diagonal matrix with m 
blocks of M and n blocks of Ñ. It is clear 
that M* is strictly positive definite if, and 
only if, both M and N are strictly positive 


definite. With some manipulation, the cost 
term (6a) can be written in the form: 


(10) SS af M*x, + D2 of No, — 0 
te] tel 

where @ includes terms in y, and t4 occur- 
ring before time t= 1.° Since we are dezling 
with costs incurred for t21 we need not be 
concerned with the costs summarized by @. 
Thus we can effectively postulate the 
stabilization problem as being to minimize 


is) ka] 
De xf M* x + Z vo No, 


t=1 teal 


(11) 


subject to 
(8) Xi = At. + Ba 


8 The conditions in Athans and Falb are given for 
continuous time systems, but they are identical in the 
discrete case. 

§ This can easily be seen by multiplying out the cost 
term and regrouping all the terms in y, t occurring 
before t= 1 into @ 
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This is now in standard form and we 
have the result that if both M*¥ and N are 
strictly positive definite, then the optimal 
policy exists, is unique, and is given by:!° 


(12a) Wy, = Kii 
where 
(12b) K = — [N + B'SB|B'SA 


and S is the unique strictly positive defi- 


nite solution to the matrix equation: 
(12c) 5 = M* 4+- K'NK 
+ (A + BK)'S(A + BK) 


The set of equations (12) yields a feed- 
back law whereby the policy maker may 
compute the optimal policy v, given the 
immediate past state of the system. Thus 
recalling the definition of x, the optimal 
policy v,(=) is of the form!? 


Uy = >? QV tt + y Bitimi 


i=1 j=1 


where the a; and ; can in principle 
be computed from equations (12b) and 
(ie). 


` 10 This result is due to Wonham, although similar re- 
sults have been obtained by Astrom. 

u Essentially the proof establishes that there exists 
a positive semidefinite matrix S which is the solution to 
equation (12c). Having established the existence of such 
a matrix, the strict positive definiteness of Af alone en- 
sures that Sis unique and in fact strictly positive definite, 
even if N=0. If N=0 and M is only positive semi- 
definite, then S is also only positive semidefinite and in 
fact may no longer be unique, as shown by the example 
in Section III. 

12 A linear feedback policy is still obtained even if the 
matrices A, B, M*, N are functions of time and the 
time horizon is finite. In that case S is the positive 
definite solution to the equation S,i=M*¥+4Ki(M.Ki+ 
(Ac +B. Ki)'SU(At+ BK) with K, defined as above and 
where Sı must satisfy appropriate boundary conditions. 
The same stability results apply in this case, although 
explicit analytical solution of the optimal policy be- 
comes much more difficult. 

13 Where there are more than two state variables and 
two policy variables, explicit analytical solution of equa- 
tions (12) becomes virtually impossible and it becomes 
necessary to resort to numerical approximations (see 
Wonham and Cashman). 
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“The most relevant issue in the present 
context is the stability properties of the 
system, when the optimal law (12) is ap- 
plied. Assuming both M and N (and hence 
M*-ard N) are strictly positive definite, 
we can-readily establish the stability of 
bot targets and instruments in this case. 

Since S is strictly positive definite, 


Vi = xt Sx 


is a positive function and thus can serve as 
a Liapunov function.‘4 Accordingly, the 
vector x, will tend to zero provided 


Vi < Vi-1 for all t 


Substituting from (12a) we see that when 
the optimal policy is applied, the state 
variable follows the equation 


(13) = (A+ BK)u1 
Hence tsing (12c) we find 
Vi — Ven 


= x1[(A + BK)'S(A + BK) — S] x1 


= — si [M" + K'NK]a_i <0 


thus implying that x0. But since x, in- 
cludes beth y, and u, (as well as their re- 
spective lags), it follows that both these 
vectcrs must tend to zero. Hence we can 
conclude that as long as there are costs 
ascribed to all targets and instruments, 
then the optimal policy will ensure the sta- 
bility of both targets and instruments. 
Note, however, that this does mot ensure 
that all targets can be stabilized at their 
equilibrium values for each period. With 
control casts present this may be too costly 
to do Even without them it will be in- 
feasible if there are more targets than in- 
struments. 

By substituting (12a) into (11), per- 
formirg the summation and utilizing 


1 A fanction V(2) is positive if, and only if, V(z)>0 
for 240, and V (0) =0. For a discussion of Liapunov sta- 
bility see Joseph Lasalle and Solomon Lefschetz. 


VOL. 64 NO. 1 


(12c), it can readily be shown that the 
total costs incurred when the optimal 
policy is applied starting from an initial 
state xo, are given by the expression: 


Again from (12c) it can be seen that these 
costs are certainly nonnegative and unless 
stabilization is perfect will in fact be 
positive. 

We now consider the case where there 
are zero control costs so that V=0. As long 
as the dynamic equation (6b) includes 
some lags in t, the corresponding matrix 
M* will include some blocxs of N which 
are zero (see (9)), and consequently M* 
can only be positive semidefinite. In this 
case the optimal policy simplifies to:® 


(12a) a, = Ker 

where 

(12b’) = — (B/SBB'SA 
and 


(12c) S= M* + (A + BX)'S(A + BK) 


Two things should be noted about the 
solution. First, it will exist only provided 
(B’SB) is nonsingular. As Long as equation 
(6b) includes some lags in #, then this re- 
quirement need not impose any constraints 
on the magnitudes of qı ard q.f Secondly, 
since M* is now only positive semidefinite, 
S can also now only be shown to be positive 
semidefinite. Consequent!y, the quantity 
V= x; Sx, is no longer strictly positive and 
cannot serve as a Liapunov function for the 
entire vector xı. Thus tke proof adopted 


18 These remarks concerning the positive semidefinite- 
ness of M* also apply in the case where N is only posi- 
tive semidefinite. However, in that case N would still 
appear in the optimal policy (12). 

16 Recalling the dimensionality of B and S from (7) 
and (12c), respectively, a necessary (but not sufficient) 
condition for (B‘SB)~! to exist is that mgi-+nge2 qo. As 
long as #21, so that at least one lag in 2 is included in 
(6b), this condition is automatically assured. Restric- 
tions are imposed only if n =0. 
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above to establish stability is not applica- 
ble in the present case. 

Nevertheless we are still able to deduce 
some stability properties of the system. 
Since the cost matrices M corresponding 
to the target variables Yı; are strictly 
positive definite, the submatrix MY (see 
(9)) is also strictly positive definite. If we 
partition S so that the submatrix S; corre- 
sponds to Mf, it follows from (12c’) that | 
Sı is in fact strictly positive definite, so 
that the quantity 


i 
Vig = Ersin 


where #1.= [ys .. . , Vt-om-1 |’, is a positive 
function. Since it can be readily shown 
that Via < Vit, it follows that xı and its 
subvectors yı: tend to zero, so that target 
stability is still established. Note the fact 
that we are unable to establish instrument 
stability does mot necessarily imply insta- 
bility, since the Liapunov method yields 
sufficient but not necessary stability con- 
ditions. However, Holbrook’s example, 
which we shall reconsider in this frame- 
work in Section ITI, indicates how instru- 
ment instability may in fact arise. 

_ Even with zero control costs, instrument 
stability can still be established in the im- 
portant case where the dynamics of the 
system can be described by an equation of 
the form 


(15) ys = Area +... + AmYt-m + Botte 


In this case the cumulated effects of past 
policies on current values of the target 
variables are summarized by the lagged 
values of the targets. It includes as a spe- 
cial case what one might call a “generalized 
Koyck distributed lag,” namely, 


(15’) 


so that A=A,, B= By. However it also in- 
cludes many much more general and flexi- 
ble lag patterns as well. 

With n=0, M* does not contain any 
block of N so that M™* is strictly positive 


yie = Aiya + Bom 
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definite if, and only if, M is strictly posi- 
tive definite, as we assume. Furthermore, 
` as pointed out in footnote 11, the strict 
positive definiteness of M* is sufficient to 
ensure that the solution S also has the 
property. Hence, once again Vi=ai/ Sax 
may serve as a Liapunov function and re- 
peating the earlier argument we establish 
the stability of x,. Now, however, x, con- 
sists only of y4,..., Yim- and thus con- 
vergence of x, implies that each y,—0; i.e., 
target stability. Moreover from the linear 
feedback property of the optimality con- 
dition (12) we see that this in turn implies 
u,—>0, thereby ensuring instrument stabil- 
ity as well.?? 

A necessary condition for the existence 
of the inverse matrix (B’SB)>) is that 
mq Z9, which for the Koyck lag case 
(m==1) simplifies to the requirement that 
the number of instruments cannot exceed 
the number of targets. If we consider the 
case treated by Holbrook where ¢;=q and 
By is nonsingular, we obtain 


(16) K = — (B'SB)"'B'SA = — B-A 


so that the optimal policy simplifies to!’ 


w= — By [Aiea + AY toe. 
+ Am¥t—m| 


Substituting for um in (15) we immediately 
see further that y,=0, for all t, so that in 
this case exact stabilization in each period 


1 Writing 


= > Bt 
t=O 

it follows from this result that for the more general 
dynamic model (6b) 7,0, so that in the limit, the in- 
strument vector must satisfy the difference equation 
Bothy + Brerat rarer} -H Bnin = 0. 

18 With n=0, the matrices A, B defined in (7) sim- 
plify to 


i An... Åm 
P . 
A=! I : 


B = Bo, respectively. 
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is possible. Note, further, that equation 
(15), together with (12c’) and (14) implies 
that the total cost in this case is zero, as 
one would indeed expect. 

To summarize the deterministic case, if 
the policy maker ascribes costs to all tar- 
geirs and instruments, then the optimal 
policy implies stability in both targets and 
instruments. If, as is frequently assumed, 
control is costless then the possibility of 
ins:rument instability may indeed arise al- 
thcugh target stability will still prevail.?® 
In this case one might quite legitimately 
ask why worry about instrument instabil- 
ity if there are no costs associated with 
having instruments away from their de- 


_ sired values? Leaving that issue aside, 


even if there are zero costs to control, in- 
stryument instability can be ruled out pro- 
vided the dynamics can be described by 
an equation such as (15). That is, instru- 
mert stability is still assured if the past ef- 
fects of policy variables are summarized in 
past values of the target vector y,. As dis- 
cuss2d this includes the well-known Koyck 
lag as a special case, but it also includes 
many other more general lag structures as 
well, 


II. Stability in a Stochastic Model 


It is clear from the previous section that 
the strict positive definiteness of S plays a 
crucial role in ensuring the stability of both 
targets and instruments. In this section we 
demenstrate the analogous result for the 
case where the parameters of A and B are 
stochastic, and the dynamic equation in- 
cludes a vector of additive disturbances. 
Thus we have 


(17) y= (A + Vi) ao + (B + W)e% + er 


where the matrices V= (v,a), Wee (west) 
are matrices whose elements are random 
variables independently distributed through 


19 Presumably, some targets could be unstable if M 
were on.y positive semidefinite. 
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time and es is a vector of inzertemporally 
independently distributed random vari- 
ables. Wè assume that (i) tke elements of 
V, are correlated; (ii) the elements of W, 
are correlated; (iii) V, is correlated with 
Wa; Gv) both V, and W, are uncorrelated 
with the additive disturbance vector es; 
(v) all random variables have zero means 
and finite variances, assumed to be con- 
stant through time. 

Because of the additive disturbances, 
the natural objective function 


e| S (xl M*x, + u Nu) | 
tel 

where E denotes expected value, will di- 
verge and hence the criterion mus: be 
modified. Following Wonkam, a natural 
alternative is to minimize the expected 
cost per period under stationary condi- 
tions, i.e., assuming that all random vari- 
ables have converged to their limiting dis- 
tributions. This is-essentially minimizing 
the expected long-run average cost. As 
shown by Wonham the solution to the 
finite-time horizon stochaszic problem that 
is the minimum of the expression: 


T 

e| S [ad Mx, + ut Wea | 
t=1 

does indeed converge to the optimal con- 

trol for this stationary problem. Hence the 

proposed criterion is in fact quite general. 


As shown by Wonham, one important ` 


difference between the deterministic and 
stochastic stabilization problem is that in 
the latter case there may in fact be no 
optimal policy.” Assuming that the objec- 
tive is to minimize 


El xl M*x, + af Nu] 
20 For a proof of these theorems in the cantinuous 


case, see Wonham. These contirraous results have been 
slightly extended in my 1973 paper, where they have 


been applied to the derivation of optimal stabilization 


policies for a multiplier-accelerator model. 
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under stationary conditions, we obtain the 
following results.?! 


THEOREM 1: An admissible control exists if 
(A, B) is stabilizable” and 


>. (A! + K'BY{EWV'V) 


teal 


+ EV'W)K + K'E(W'Y) 


(18) inf 








+ K'E(W'W)K](A + BK)*|| <1 








~ Basically this theorem asserts that an ad- 


missible control exists provided the dis- 
turbances in the parameters are not too 
great. The condition is independent of any 
additive noise and will certainly be satis- 
fied under deterministic conditions. Thus 
we can state: 


THEOREM 2: Assuming (A, B) ts stabiliza- 
ble, and (18) is satisfied and M* and N are 
positive definite, then the optimal control 
exists and is of the form” 

(19a) = Ko 

where 
(19b) K = ~ [N + B'SB + E(W'sW)]- 
[B'SA + E(W'SV)] 


ql 


and S is the positive definite solution to the 


equation 


(19) S=M+K'NK 


+ (A + BK)'S(A + BK) 
+ ELV + WRY'S(V + WK)] 


21 The assumption that A, B are constant is not nec- 
essary. If A, B, M*, N are time dependent, the differ- 
ences in the optimal policy will be similar to those dif- 
ferences which arise in the deterministic case. See fn. 12. 

22? The pair (A, B) describing the dynamic system 
a= Axat Biu is stabilizable if, and only if, there exists 
a matrix K such that the matrix A+BX is stable (ie., 
the real parts of eigen values are less than unity in mag- 
nitude). The quantity |x|], where «is a vector, is de- 
fined to be the usual Euclidean norm. For a matrix A, 
|| A]| is taken to be the Euclidean operator norm and can 
be defined by ||A||=max [|] Axl: |[x/=1]. 

2 The results apply even if the variances are functions 
of time. 
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The analogy between (19) and (12) is 
immediate. As one would expect, the opti- 
mal policy under stochastic conditions de- 
pends upon the stochastic disturbances in 
the parameters (but not on the additive 
disturbances) and that if these are zero, 
the two solutions coincide. 

With stochastic elements present the de- 
terministic notion of stability must be 
modiñed, although as we now show analo- 
gous stability results are obtained. Making 
use of results due to R. S. Bucy and Harold 
Kushner, provided S is strictly positive 
definite, the function 


Vi = see Say 


can serve as a stochastic Liapunov func- 
tion.** Thus the vector x, will converge to 
zero with probability one and therefore be 
asymptotically stable with probability one 
provided 


E[V:| sei] < Vea for allt 


Asymptotic stability with probability one 
is extremely strong, being a direct exten- 
sion of the deterministic definition. It re- 
quires the random function to ultimately 
converge to the nonstochastic equilibrium 
and obviously cannot be satisfied in the 
presence of an additive disturbance with 
constant variance. 

Suppose that there are no additive dis- 
turbances so that e,=0. Thus when the 
optimal policy (19) is applied, x, is given 
by: l 


(20) x = (4 + BK) + (V + WK) ees 


and taking conditional expectations we 
find 


E(V. | ze] — Vii 

= m [(4 + BKYS(A + BK) 

24 For a detailed discussion of stochastic stability and 
proofs of the relevant theorems, see Kushner. A sum- 


mary of the main results, as well as a brief discussion of 
stochastic Liapunov functions is given in my 1968 paper. 
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— EIV + WK)'SWV + WK)] — S]e 
= — ali +B NK ln <0 


iroplying asymptotic stability with prob- 
ability one. 

In direct analogy to the deterministic 
case, the sufficient condition for asymp- 
totic stability with probability one of both 
targets and instruments depends crucially 
on S being strictly positive definite. As be- 
fore, the strict positive definiteness of M* 
suffices to ensure the same for S and hence 
guarantees that both targets and instru- 
ments are stochastically stable in this very 
strizt sanse. Consequently, all the results 
conzerring instrument and target stability 
obtzined under certainty hold analogously 
witk respect to this form of stochastic sta- 
bility in the case where the coefficients of 
the system are subject to random dis- 
turkances. However, the introduction of 
these stochastic disturbances does intro- 
duce one important difference. The matrix 


EIV + WK)'S(V + WK)| 


is at least positive semidefinite so that if S 
is only positive semidefinite in a determin- 
istic model (in which case instrument in- 
stability may occur), it is possible that it 
will become strictly positive definite with 
the intraduction of the multiplicative sto- 
chastic terms. In other words, it is possible 
that the introduction of such stochastic 
disturbances may induce instrument sta- 
bility into the system. Basically the reason 
for this stems from the fact that the pres- 
ence of stochastic disturbances causes the 
policy maker to apply his instruments 
more cautiously and to reduce the in- 
tensity of the adjustment. 

Taking into account the additive dis- 
turbances, a weaker form of stochastic sta- 
bility is still fourd. Suppose that the sto- 
chastiz Liapunov function defined above 
has the property E[V,] £1] < Vi. Hence 
the system without additive noise 
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(17/) vy = (A + Vi) kti + (B -+ Wait 


is stable with probability one and can also 
be shown to be stable in the mean (see 
Kats and Krasovskii). Using some results 
of Kats and Krasovskii, it can be shown 
that if the variance of e, is finite, then the 
additively disturbed system (17) is szable 
in probability. By this it is meant that x, 
remains within some prescribed neighbor- 
hood of the equilibrium with some as- 
signed probability. Hence the same con- 
ditions that ensure the strict positive defi- 
niteness of S ensure stability in probability 
of the optimally controlled additively dis- 
turbed system. 


Il. An Example 


To illustrate the above results and in 
particular how the introduction of sto- 
chastic disturbances in the parameters 
may eliminate instrument instability, we 
shall consider the following simple model, 
which is essentially that studied by Hol- 
brook. 

In our notation the system can be repre- 
sented as: 


(21) Vi = Wott, + With 


where wo, w are parameters, which for the 
moment are unrestricted, but whici fre- 
quently are interpreted as weights and 
thus are required to sum to unity, say. The 
policy maker wants to keep y, as near to 
its target (taken for convenience to be 
zero) so that the formal optimization prob- 
lem is to minimize 


e o 


(22a) 


pas 
t=1 
subject to 

Yi 0 w Yen Wo 
Ole lal 
( ) Ut 0 0 Ut—1 g 1 i 


This is written in the form of equation (8) 
so that the definitions of A, B are clear. 
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Thus solving for the optimal policy we 
obtain” 


a (9 


— (B'SB) B'SA = (0, —w/wo) 
yielding the optimal control policy 
(24) u, = — (w/w) 


Substituting into (21) this immediately 
implies y.=0, for all t, so that using the 
optimal policy, the decision maker is able 
to stabilize perfectly and to incur zero 
costs. 

This of course is the identical solution to 
that of Holbrook which is as it should be, 
although his optimization is somewhat 
implicit. But the most important point is 
that S is now only positive semidefinite so 
that using the quadratic Liapunov func- 
tion we are unable to establish instrument 
stability. Indeed this is confirmed by equa- 
tion (24), which as Holbrook pointed out 
will imply instability if w;> wo.” 

Let us now suppose that the parameters 
Wo, w, are subjected to random distur- 
bances eo e, assumed to be uncorrelated 
through time, with zero means and known 
variances op, oj, respectively, and a con- 
temporaneous correlation coefficient of p. 
For the present we maintain our assump- 
tion that the weights wo, wi, are uncon- 
strained. Thus in terms of the notation of 
Section II, the stochastic analogue of (21) 
is . 


% As mentioned in fn. 11, S may not be unique in this 
case. Actually, for w> wos we obtained a second matrix 


S given by 
1 0 
s=( ) 
0 wi — wo 


This is strictly positive definite, but it can be readily 
verified that the optimal policy corresponding to it is 
inferior to (24). 

2 As Holbrook discusses, instrument stability can be 
achieved by only partially adjusting the instrument. 
This of course is true, but would not be optimal given 
our objective function (22a), which is also the objective 
function which Holboook implicitly has in mind. 
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(25) [>] = i wy + ‘| ra 
Ue 0 0 Ut—1 
+ k 7 7 Ue 


where Ño, Ù, denote the means of wo, w, 
respectively. For simplicity we shall as- 
sume the additive disturbances to be 


identically zero since they do not alter the’ 


optimal policy. In the notation of Section 
II, we can calculate the following expres- 
sions required for (19) 


E(V'SV) = k - | 


1511 


E(W'SW) = cos 


0 
EW'SW) = | ] 
ToTipsi 


Thus solving equation (19c) we find 


0 (5) 


where sa is obtained by solving for the 
positive root of the quadratic equation: 


(27) sr + see (ado + 00) — (i toD] 


29 22 22 
= [100 + wori + cise 


7.2-2 


— 2WyWyooa71p — Torp ] =0 
Since —1 £p 31, it is clear that 
22 22 23 Re 
(28) W105 + Wor, -+ gifa 2WigW 1000 1p 
pee 2 
— eop 20 


so that the positive root yields a value for 
$220. 


Thus an admissible solution exists irrespec- 
tive of the intensity of the disturbances in 
the stochastic parameters wo, w so that 
‘condition (18) is always satisfied. Further- 
more, provided of or oj are greater than 
zero and —1Sp<1, then inequality (28) 
holds strictly in which case it immediately 
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follows that sz is strictly positive. Hence 
in general, the matrix S defined by (26) is 
strictly positive definite, although as one 


would expect, one case in which it does 


coincide with (23) is in the absence of 
noise when ef= g?=0. 

Consequently, the strict positive defi- 
niteness of S implies that x’ Sa, may serve 
as a stcchastic Liapunov function and fol- 
lowing the argument of Section II, this 
implies that the state vector 


fa 

Ut, 

is asymptotically stable with probability 
one, implying both instrument and target 


stability. Taking this solution for S, the 
optimal policy is given by: 


[1B + roiou 
(w + of) + saa 


which cf course reduces to (24) when oo 
=0o,=0. Substituting for this optimal 
policy into (25) we can readily show that 
this in turn implies (y| ys) #0. Conse- 
quently, it is not optimal for the policy 
maker to attempt to drive the target to 
equilibrium each period, as he would do 
under certairty. 

The cne instance where instrument in- 
stability mav arise is if p= 1 so that w and 
w, are perfectly correlated. In this case, 
the left-hand side of (27) will reduce to 
zero if 


(30) oo/ Wy = 04/B, 


(29) ke = — 








so that, rot only are the coefficients per- 
fectly correlated, but also they have the 
same coefficient of variation. Under these 
conditions s= 0, rendering S only positive 
semidefinite, în which case problems of in- 
stability may arise. In fact substituting 
(30) irto (29) we find m= — (w/t), 
which is of course identical to (24) derived 
under certainty. 

Finally, we should also consider the case 
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where the stochastic parameters are sub- 
jected to : 


(31) wo + w = 1 


since this is a constraint frequently im- 
posed by economists in analyzing lag re- 
sponses. This requirement simplifies the 
solution since it implies oj=oj=o? say, 





and p= — 1, so that we obtain 
— (o ð By —W1)?-+-40214 
(32) s= 2 aN ty) 2 >0 


Thus as long as the parameters are subject 
to some noise, then the optimal policy will 
always imply both target instrument sta- 
bility with probability one. 

To summarize this example we may note 
the following. If the sum of the stochastic 
parameters is not constrained, then, pro- 
vided they are not perfectly correlated, the 
optimal stochastic stabilization policy will 
ensure asymptotic stability with probabil- 
ity one of both targets and instruments, 
even though the analcgous policy applied 
under certainty may cuite plausibly yield 
instrument instability. If p=1, then com- 
plete stability will still be obtained proved 
the coefficients of variations of wo and w, 
are not the same. If, as is frequently as- 
sumed, the sum of the weights adds to 
unity, then stochastic stability of both tar- 
gets, and instruments will always result. 
Finally, we may note that if additive dis- 
turbances are also included in (25), then 
provided they are of finite variance, the 
same results apply with respect to the sta- 
bility in probability of targets and instru- 
ments. 

The result emerging from this example, 
namely that stochast:c elements have a 
stabilizing influence, is rather intriguing in 
view of the fact that in purely descriptive 
dynamic models such disturbances tend to 
oe destabilizing (see, for example, my 1968 
yaper and my paper coauthored with 
Weintraub). Basically the reason for this is 


chat the existence of stochastic elements 
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exerts an inhibiting influence on the policy 
maker, causing him to adjust his instru- 
ments more cautiously than he otherwise 
would, thereby dampening the adjustment 
in #, and making it stable. At the same 
time it means that typically there is corre- 
spondingly less response in the target so 
that as in this example it may no longer be 
optimal to drive it to its desired equilib- 
rium each period. In this sense the sto- 
chastic disturbances exert a destabilizing 
effect on y, although of course the target 
still remains stochastically stable. Thus a 
kind of tradeoff between the two kinds of 
stability is seen to occur, although overall 
the entire system is stochastically stable. 
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_ Product Liability: The Case of an Asset 
with Random Life 


By Joun P. BRown* 


When an asset has a random life, the 
discounted cost of replacement is uncer- 
tain and is therefore a risk. This paper is 
an analysis of the sharing of that risk 
among three agents: the seller of the asset; 
the buyer; and an insurer. I analyze three 
particular methods of sharing the risk 
among the agents. First, there is a guaran- 
tee or warranty of some duration G. The 
buyer pays the insurer a premium and, if 
the asset fails before G, the insurer pays 
the buyer some amount R, otherwise the 
insurer pays nothing. Second, there is a 
standard-form guarantee, identical to the 
guarantee except that it is provided auto- 
matically with the asset by the seller.and 
its provisions are fixed. Third, there is the 
underlying legal regime, which assigns re- 
‘sponsibility for any risks in the absence of 
any contract such as a guarantee which re- 
assigns them. The common law doctrine of 
caveat emptor, “let the buyer beware,” as- 
signs all responsibility for failure cf the 
asset to the buyer as soon as he buys it. 
This doctrine has apparently been eroded 
in the courts recently and there are advo- 
cates of the quite different doctrine of 
strict liability or caveat venditor, “let me 
seller beware.” 

Throughout the paper I assume that the 
probability distribution of failure af the 
asset is embedded in the asset and cannot 
be changed by any actions of any of the 


* Associate professor of economics, Cornell Law 
School. An earlier version of this paper was presented 
at the 1971 North American Summer Meeting of the 
Econometric Society in Boulder, Colorado, Aug. 1971. 
I have benefitted from the comments of James A, 
Hanson, Robert Jones, and Richard B. Westin. 


' agents. Thus, we deal only with what 


James Buchanan terms a pure accident. 
By limiting the analysis in this way we 


_ shall avoid the complications due to inter- 
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actions between guarantees, maintenance 
effort, and moral hazard. 

The first task in this paper is to ānd the 
necessary conditions for optimality of the 
amount and duration of a guarantee from 
the point of view of the buyer. Then it is 
shown that the optimal guarantee is 
unique. I then consider the polar case of 
zero transaction costs with insurance 
available at actuarially fair rates. I then 
turn to the case where the failure Cistribu- 
tion is unknown to the buyer but is known 
to the seller and insurer. There it will be 
shown that under certain conditions the 
buyer need not know the failure cistribu- 
tion of the asset in order to choose his op- 
timal guarantee, and further, he can infer 
the failure distribution and transaction 
costs from the premium function. 

Next, I briefly analyze standard form 
guarantees and discuss the conditions for 
an optimal supplementary guarantee or 
exculpatory contract, where appropriate. 
Finally, I discuss the role of the egal re- 
gime and compare it to a standard form 
contract. There I show, contrary to the 
claim of some authors, that it cannot be 
said a priori which legal regime is best. 

This paper draws on the economics lit- 
erature both on optimal insurance and on 
products liability.” Kenneth Arrow pio- 


1 These issues will be dealt with in a later paper. 

2 The economic analysis of what lawyers call products 
liability is almost entirely contained in a very remark- 
able and valuable symposium, “Products Liability: 
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neered the theory of optimal insurance in 
the classic appendix to-his 1963 article, 
“Uncertainty and the Welfare Economics 
of Medical Care.” Arrow dealt with in- 
surance against a risk of unknown size at a 
given date. In a more recent article, Ver- 
non Smith developed conditions for opti- 
mal casualty and liability insurance, again 
at a given date. In the present paper the 
risk is of a given size but an unknown date. 


I. The Assumptions, The Notation, 
. and the Model 


The Buyer 


The buyer of the durable asset is pre- 
sumed to have a von Neumann-Morgen- 
stern utility function displaying risk aver- 
sion U, where U’>0 and U” <0. Further, 
it is presumed that the buyer’s utility is 
additive over time and discounted at a 
constant rate p. For mathematical con- 
venience [ also assume that the buyer (or 
his family) will live forever. Thus if y(t) is 
a stream of income over time, the buyer 
evaluates it by 


(1) f vbo 
0 
When that stream is uncertain, the utility 
at each date is replaced by the expected 
utility at that date: 


(2) f * RU y(t) lat 


In this paper I shall be concerned with 
minimizing losses, so it will be convenient 
to define the utility loss function L corre- 
sponding to U. Call the normal level of 
consumption 2, which we assume is fixed 





Economic Analysis and the Law,” published in the 
University of Chicago Law Review for Fall 1970. Import- 
ant contributions by Roland McKean, James Bu- 
chanan, Guido Calabresi and Kenneth Bass, and Robert 
Dorfman as well as a transcript of a conference of these 
and other economists and lawyers are all published 
there. W. David Slawson provides fascinating insight 
into the legal issues raised by standard form contracts. 
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over time. Then for a loss of X dollars, we 
define the utility: loss function as follows: 


(3). L(X) = VQ) — UR- X), forX>0 
Then the loss function has the following 
properties: 
(4) L(0) =0 

L(Z) = U'(Q@—X)>0 





and 


LUX) = — U" Q- X)>0 


‘Minimizing utility loss is equivalent to 


maximizing “tility. 
The Seiler 
The seller is presumed to be risk averse 
or, in the limit, risk neutral. 
The Insurer 


The insurer is presumed to be risk neu- 
tral (U’’=0). That is, he is presumed to be 
indifferent to exchanging risky gambles for 
their certainty monetary equivalents. 


| ‘The Asset 


The asset is extremely simple. Like a 
light bulb, it has only two states, operating 
and failed. The date the asset will fail is 
unknown but subject to a known prob- 
ability distribution. That probability dis- 
tributior is described by a probability 
density function f(t), which gives the prob- 
ability that the asset will fail at age t. The 
probebility density function is assumed 
nonincreasing over time, that is, f(t) <0. 
Denote by G the largest t for which f(t) >0, 
G< œ; Gis the greatest possible life of the 
asset. i 

The cost of the asset is A dollars. I as- 
sume that the asset is a necessity like a 
refrigerator or washing machine in that 


3A nonincreasing probability density function for 
failure is a standard assumption in reliability theory. 
Apparently most work in reliability has found this as- 
sumption appropiate as well as useful. See R. E. Barlow 
and F. Proschan. 
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when the asset fails, the buyer will im- 
mediately replace it. 


The Guarantee | 


When the buyer purchases a new asset 
he may also buy a guarantee from the in- 
surer, He is free to buy any nonnegative 
guarantee period G. If the asset fails during 
the guarantee period (at some date t where 
t<G), the insurer will pay the buyer an 
amount R, the net recovery, at that time. 
If the asset fails after zhe guarantee period 
(t>G), the buyer receives nothing from 
the insurer. The premium P(R, G) is a 
twice differentiable increasing function of 
both R and G. When G=G, we call the 
guarantee a lifetime guarantee. 


To give more structure to the problem, 


it is necessary to make more assumptions 
about the premium function. We assume 
that the premium is a positive multiple 
y2z1 of the expected cost of servicing the 
guarantee. We consider the possibility of 
two kinds of transaction costs, the sales 
cost C, which must be paid at the time of 
the sale of the guarentee, and claim ad- 
justment costs C, which are paid when the 
asset fails if it fails during the guarantee 
period. Claim adjustment costs will arise 
whenever anyone other than the buyer 
bears part of the risk of failure. That party 
must be assured that there has in fact been 
a failure and getting such assurance is 
costly. The expected discounted cost of 
servicing the guarantee is 


G 
O CRO=C+ f (R+ Ceod 


so the premium P(R, G) is then 


a 
(6) P(R, © =y[C. + (R +C) D(G)] 
fory > 1 


where 


D(G) = f “anyu 
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Also let D=D(G). The expected profit 
from the guarantee is (y— 1)C(R, G). Note 
for future reference that the partial de- 
rivatives of tbe premium are 


ôP(R, G) 


(7) B a PRR, G) = yD(G) 
and 

OP(R, G) _ 
(8) ian Po(R, G) 


= y(R + C) D'(G) 
= y(R + Cer YG) 
The total discounted cost to the con- 
sumer measured in utility, of having to re- 
place the asset at time t after having 


bought a guarantee of level R and length 
G, we call K(R, G, t): 


(9) K(R, G, t) 
L{P(R, G)| + e*tL(A — R) 
fort <G 
L|P(R, G)] + L(A) 
fort >G 


The expected total discounted cost of re- 
placing the asset, measured in utility, is 
called K(R, G) and is 
(10) K(R,G) = E[K(R, G, t)] 

= L[P(R, G)] 


+L(A—R) f " evtf(t)at 


é 
+ L(A) f etf(t) dt 
G 


The first term is the loss due to paying 
the premium, the second term is the ex- 
pected discounted future loss due to failure 
of the asset during the guarantee period, 
and the third term is the expected dis- 
counted future loss due to failure after the 
guarantee period. Then 


(11) K(R,G)=L[P(R, G)]+L(4—R) D(G) 
+L(A)(D— D(G@)) 
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One could now take explicit account of 
the infinitely repetitive nature of the 
guarantee decisions and formulate the 
problem as one of dynamic programming. 
Starting from date zero, the expected cost 
of replacing the asset the first time it fails 
is K. The expected cost of replacing it the 
second time is again K as seen from date t, 
so the expected cost of replacing the asset 
the second time as seen from date zero is 
KEe~*.* Similarly, the cost of replacing 
the third time, as seen from date zero, is 
KEe~*t, and so on. Call V(R, G) the ex- 
pected discounted cost of the entire future 


stream of replacements when recovery R, 


and guarantee period G are always chosen. 
Then we can write V(R, G) as follows: 


(12) V(R, G) = K(R, G) + K(R, G) Eet 
+ K(R, GE +... 
K(R, G) + V(R, G) Ee% 


lf 


(13) Y(R, G) K(R, G) 


il 


1 — Eet 


To find the optimal F, it is sufficient to 
find the optimal K. Therefore, we may 
focus our attention on K(R, G) without 
explicitly considering the dynamic nature 
of the problem. 


II. The Optimal Guarantee 
First-Order Conditions for a Minimum 


The problem faced by the potential 
buyer of a guarantee is to evaluate the 
following expression: 


(14) min [L(A)D, min K(R, G) 
RG 
R>0,G>0 


That is, he calculates the best guarantee 
that he can buy, mine,¢ K(R, G),and then 


4 Eet = [Se-etf(t)dt. Since the t’s are independent 
and identically distributed, Me~e(trtt) = Ket, where 
tı and tz are the lives of the first and second assets, re- 
spectively. Of course the distribution of t is independent 
of guarantee decisions. 
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compares it with the expected loss of not 
buying the guarantee, £(A)D, and chooses 
the lower. 

Of course, most of our analysis will deal 
with the optimal guarantee, assuming that 
it is better to buy the guarantee than not. 
That is, we shall mainly be concerned with 
the first part of the problem, 


min &(R, G) R>0,G>0 
R,G 


where 
(15) &K(R, G) 
= L[(C+(R+C.) D(G))] 


+ 5(A—R) D(G)+L(A4)(D— D(G)) 
Thus we cen restrict our attention to 
(16) Kr(K,G) = Pr(R, G)L'[P(R, G)] 
— L'(A — R)D(G) = 0 
and 
(17) Eg(R, G) 
= Pa(R, G)L'[P(R, G)] 
— [Z(4) — L(A — 2)]D'(G) = 0 
5 The complete necessary conditions for a minimum 


when there are nonnegativity constraints are shown by 
Intriligator, p. 49: 


(i) Kr(R, G) > 0 
Gi) Ke(k, G) 20 
(iii) RKR(R, G) = 0 
(iv) GKe(R, G) = 0 
(v) R>0 
(vi)- G>0 


In our prcb.em we can ignore solutions of R=0 or G=0 
because then it will always be better not to buy the 
guarantee at a.l This allows us to ignore conditions — 
(iii) anc (iv) as well as the inequalities in conditions (i) 
and (ii) and equalities in (v) and (vi). If conditions (i) 
and (ii) arz not met with strict equality, then we can be 
sure that it will be best for the buyer tc reject the guar- 
antee and insure himself. In other words, if the best 
available guarar:tee is the shortest or smallest, i.e., 
R=0 cr G=0, the buyer will be better off not to buy any 
at all. This is true because of the discontinuity in the 
premium function due to the sales cost. Therefore, we 
need analyze only those situations where the first two 
conditions hold with strict equality. 
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The interpretation of the conditions is 
straightforward when they are slightly re- 
written as follows: 


(18) Pr(R, G)L'[P(R, G)]=L'(A—R) DG) 
and 
(19) Po(R, G)L'[P(R, G)] = 

[L(A) — L(A — R)]D'(G) 


In both (18) and (19) the marginal cost in 
utility terms must equal the marginal ex- 
pected discounted ga‘n in utility terms. In 
(18), the marginal utility of the increment 
in the premium must equal the increment 
in utility of the marginal dollar received 
on failure of the asset during the guarantee 
L'(A— R), discounted back to the present 
and weighted by the probability of failure 
during the guarantee period D(G). In (19), 
which deals with changing the length of 
the guarantee, the marginal utility of the 
increment in the premium must equal the 
change in utility due to getting guarantee 
protection another increment in time 
L(A)—L(A—R), discounted to the pres- 
ent and multiplied by the probability that 
the asset will actually fail during the in- 
crement D’(G) =e 4G). 

We display conditions (16) and (17), 
taking account of our specific assumptions 
about the nature of the premium, (7) 
and (8): : 


(20) Kr(R, G) = 
DIG [YL (P(R, 3)) — L'(A — R)] = 0 
(21) KefR, G) = 
D'(G) ly(R + C,) L'(P(R, G)) 
— (L(A) — L(A — R))] = 0 


Condition (20) can be fulfilled in two ways: 
either the bracketed term vanishes or 
D(G) =0. But D(G) =0 only when G=0, a 
case we are not interested in here. Simi- 
larly, condition (21) can be fulfilled in two 
ways: either when zhe bracketed expres- 
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sion vanishes or when D’(G) vanishes. This 
latter can be the case only when G=G. 

We can gain further insight into the 
structure of the problem when GG and 
G»0 by the following simple manipula- 
tion. Rearrange (20) and (21): 


(22) D(G)yL'(P(R, G)) = D(G)L'(A — R) 
(23) D'(G)y(R+ C)L(P(R, G)) 
= D'(G)[L(A) — L(A — R)] 

Divide (23) by (22), simplify, multiply 
both sides by D(G)/D'(G), and rearrange 
terms to get 
(24) (R+C,)L'(A — R) 

= L(A) — L(A — R) 
Expression (24) has a simple geometric in- 
terpretation (see Figure 1). If we go toa 
point C, units to the right of the loss func- 


tion at level L(A) and from there con- 
struct a line tangent to the loss function, 


_that point where it is tangent will give us 
. A—R*, hence the optimal value for R, be- 


cause the tangent satisfies equation (24). 

Now to find the optimal G, we divide 
both sides of (22) by D(G). D(G) exists 
whenever G>0O. Rearranging terms, this 
gives us: 


L'(A — R) 
(25)  L'(P(R, G)) = ———— 


wherey > 1 


Now since L is convex in dollar loss, L’ is a 
monotone increasing function of dollar 


Utility 


loss 


L(A) 


L(A-R) 





dollar toss 





FIGURE 1 
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Incremental 
loss 
U (A-R) 


L'(P) = L (A-R) 





P A-R 


dollar joss 


. Ficure 2 


‘loss, which we depict in Figure 2. There- 
fore, we can invert the L’ function to find 
the optimal premium and then the opti- 
mal G. 

In this problem the first-order conditions 
are not only necessary for an optimum but 
are sufficient as well, because K(R, G) is 
concave in R and ditonal in G (a function 
f(x) is. said to be ditonal if —/(x) is uni- 
modal). See the Appendix for a proof. 


Perfect Competition and Costless Transac- 
tions—A Special Case 
Perfect competition in the insurance in- 
dustry implies that there are no profits in 
insurar.ce so y= 1. Costless transactions 
imply that C,=C,=0. Then the premium 
is 
(26) PCR, G) = RD(G) 
and the objective function is 
(27) K(R,G)=L[RD(G)|+L(A—R)D(G) 
+L(A)[D— D(@)] 
with first-order conditions 
(28) K2(R, G) = D(G)|L'(RD(G)) 
— L(A — R)} =0 
and 
(29) Ke(R,G) = D'(G)[RL'(RD(G)) 
— [L(A) — L(A — R)] =0 
Recall that D(G)=0 only if G=0 and 
D'(G)=0 only if G=G. Assume G>0O. 


' Then, following the argument leading to 
(24), if G<G, 


(30) RL'(A — R) = L(A) — L(A — R) 
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which can be true only if R=0. This is un- 
likely, so we can-be sure that G=G. Then 
(28° becomes 





(31) L'(RD) = L(A — R) 
whizh implies that 
(32) RD=A-—R 
and 

A 
(3) ares 


To recapitulate, the optimal guarantee 
for perfect competition and costless tran- 
sactions is R=A/(1+D) and G=G. 

Tais is a remarkable result. One might 
have thought that the optimal guarantee 
under these circumstances would be a life- 
time, money-back guarantee; that is, 


‘R=4 end G=G. To further convince our- 


selves that the guarantee we have calcu- 
lated is in fact optimal, we display and 
compare the optimal guarantee as calcu- 
lated, the lifetime, money-back guarantee, 
and, anelly, no guarantee. 


Arai. jah AD 
K( G)= a+ Dix( ) 
1+ D 1+D 


optimal 








K(A, G)=L(AD) 
lifetime money-back 


K(0, 0) =L(A)D 


no guarantee 


Tc compare these we take advantage of 
the Zact that for convex functions such 
as L, 

L(aX) < aL(X) fora <i 


To show that K(A, G) < K(0, 0), leta=D 
and X= A to get 


(34) L(AD) < DL(A) 


To snow that K(A/(1+D), G) is in fact 
superior to K(A, G) let a=1/(1+D) and 
X=AD. Then 


/ AD 1 
Lf )< L(A D) 
+D] `1+D 
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L(P + A-R} L(UP)+LCA-R ) 





1-0 LP) 


Ficuex 3 
and multiplying both sides by 1+D we get 
our result: 


AD 
(35) (1+ Dih- - >) < L(AD) 





It is instructive to consider why a life- 
time money-back guarantee is not optimal. 
Consider the simple lottery of losing A 
with probability D and losing nothing with 
probability (1—D). Its expected utility is 


DILA) + (1 — D)L(0) = DL(A) 


If one can reduce the loss by R on payment 
of a premium of P(R), then the gamble’s 
expected utility becomes 


DL(A + P(R) — R) + (1 — D)L(P(R)). 


which is shown in Figure 3a. The optimal 
guarantee becomes K=A if the premium 


is actuarial. However, this simple gamble - 


is not the analogue of the intertemporal 
gamble we have been discussing. For us 
the appropriate gamble is 


D[L(A — R) + L(P(R))] + (1 = D)L(P(R)) 


which is depicted in Figure 3b. Here the 
optimal guarantee is R=A/(1+D) as in 
the intertemporal problem. The difference 
comes about because the premium is paid 
at a different time from the cost of replace- 
“ment, so that the loss is not calculated by 
adding the premium and replacement cost 
together. This is then a less severe loss than 
if the premium and the costs were added 
together; hence, less insurance is necessary. 


II. The Ignorant Buyer 


It is an interesting characteristic of the 
problem as we have posed it that if the 
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buyer knows transaction costs and the in- 
surer’s markup (y), he does not need to 
know the failure distribution of the asset. 
He can calculate the optimal R and G with- 
out knowing D(G) because both D(G) and 
D'(G) drop out in the calculation of the 
optimal conditions between equations (23) 
and (24). All that the buyer needs to know 
is his own loss function and the cost and 
markup parameters. 

In fact, the premium function P(R, G) is 
sufficient information for him to infer the 
failure probability density function f(t), 
and the cost and markup parameters. It 
is necessary for this purpose that the 
buyer only know the form of the premium 


` function and p, the insurer’s discount pa- 


rameter. First, to find y(i+C,), integrate 
as follows: l 


‘ ¢ E 
(36) f Pol, dat = f va +O 


= y(1 + Ca) 
Then, knowing y(1+C.), we can calculate 


f(t) from (8): 


ert 
GB) =~ PU 


To calculate C, proceed as follows. Con- 
sider two values of R, for example, 1 and 2. 


For some value of G let 
Pe, G 

is _ Pall, @) 
Pa(2, G) 


By (8) we know 
P y(i + Ca) D'(G) 
y(2 + Ca) D'(G) 








ee os 
"IFG, 

so 
(39) kan 
1- X 
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We can now calculate y since we know 
y(i+cC.). Knowing y, we can calculate 
C, since P(0, 0)=7C,. Therefore, we can 
conclude that knowledge of the form of 
the premium function plus the value of the 

“premium function allows one to infer the 
parameters of the premium function plus 
the failure density function. 

Typically, however, the available pre- 
mium function is not so complete and not 
so inforrnative. How does the buyer of the 
guarantee who is ignorant of the failure 
distribution proceed? From the theory of 
optimal statistical decisions we know that 
‘the buyer should quantify his vague no- 
tions about the failure distribution in the 
form of a probability distribution and use 
it as a substituté for the unknown true dis- 
tribution. This approach, known as Bay- 
esian, is thoroughly covered by Howard 
Raia and Morris DeGroot. 

Assume that the buyer knows with cer- 
tainty the form of the failure distribution 
but not the parameters. The seller and the 
insurer still know the complete distribu- 
tion with certainty. To be more concrete, 
let us assume that the true failure distribu- 
tion is exponential with intensity param- 
eter u, so the probability density function 
is f(t) = pet.: The buyer is then presumed 
to know that the form of the distribution 
is exponential, but he does not know the 
value of u. Instead, the buyer’s beliefs 
about the true value of u can be expressed 
as a probability distribution about the true 
value of u with density y(u|r, s). An in- 
terpretation for the parameters r and s, 
which completely describes his beliefs 
about the failure distribution, is that he 
acts as if he had observed y failures in s 
years. A convenient and desirable property 
of this natural conjugate distribution, 
y(ulr, s), is that if the -buyer with beliefs 
described by r and s buys an asset and ob- 
serves it fail after t years, his new beliefs 


£ See Bennett Fox for a similar treatment of the more 
genera] Weibull distribution. 
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about the asset will be described by a dis- 
tribution in the-same family with param- 
eters (7+1, s+t). 

The natural conjugate distribution for 
the exponential distribution is the 
“gamma-1” “Raiffa and Schlaifer) with 
density l 
ema ( us) s 

(— dt 

for n> 0 
r=1,2,... 


s>0 


(40) y(u| 7,8) = 


The prior density of t is now 





aD salns = fst] yl 1, dau 


—t s 
= (s +t) 


The buyer will use f(t|r, s) as the failure 
density function in his calculations to find 
the optimal guarantee outlined in Section 
II above. 

It is clear that if experience is the only 
source of information and the asset is rela- 
tively long-lived, as a refrigerator or auto- 
mobile, it will be a very long time before 
the buyer can build up sufficient experience 
to be well informed. In this case his initial 
priors are based not on experience but on 
other sources of information such as adver- 
tising. Here it would be particularly valu- 
able tc have at least flexible standard form 
guarantees so that for different fees he 
could buy different length guarantees. The 
information inherent in the premiums 
charged for the different lengths of guaran- 
tee would aliow the buyer to make better 
inferences about the failure distribution of 
the asset. It would seem to be an alto- 
gether appropriate use of governmental 
authority to require manufacturers of as- 
sets, if they provide guarantees at all, to 
provide guarantees of several significantly 
different lengths at different prices. 
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IV. Standard Form Contracts 


Now, of course, the vast preponderance 
of warranties'are not bought separately 
from a third-party insurer and carefully 
chosen from an infinite variety of possible 
warranty contracts, as our model would 
suggest. Instead, they are standard form 
contracts which are provided with the 
asset by the seller. Typically they are not 
even read or understood by one party to 
the contract, and often they cannot be 
read until after the transaction is com- 
pleted. Examples of the latter are insur- 
ance contracts which are usually not re- 
ceived until after the insurance is bought 
and product warranties which are placed 
inside packages and which cannot be seen 
until the package is opened. 

The model we have constructed above, 
even though it seems quite remote from 
the standard contracts mentioned here, is 
still quite useful in this context, for cer- 
tainly the criterion which ought to be used 
in judging the provisions of standard form 
warranties should be the choice of the 
buyer if he were free to choose. The opti- 
mal guarantee described above ought to be 
the standard by which the standard form 
is judged. 

The reasons for standard form contracts 
are clear. They economize on sales costs. 
Effectively, the seller acts as agent for the 
buyer and buys insurance for him. The 
costs of the transaction with the insurer 
can then be spread over all the buyers of 
the asset. If the number of buyers is suffi- 
ciently large, the sales cost of the guaran- 
tee is effectively zero, that is, C,=0. Since 
adjustment costs C, are costs conditional 
on the occurrence of failure and are the 
costs of transactions between the buyer 
and the insurer, they are unaffected by 
whether the buyer or his agent buys the 
guarantee. 

The price of the asset now reflects the 
cost of the guarantee as well as the cost of 
production of the asset itself. If A, is the 
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cost of the asset with a standard form 
guarantee and R; and Gy are the param- 
eters of the guarantee, 


Ay = A+ Y(R; + Co) D(G) 
= A+ P(R,, G)- YC, 


Has the cost of the asset gone up? No. The 
seller now presents the buyer with a tie-in 
sale of an asset plus an insurance contract, 
the price of which is lower than the two 
bought separately. If the standard form 
guarantee is the optimal guarantee for the 
buver, little more can be said. 

Jf the standard form guarantee is less 


than the buyer would have had, the buyer 


can enter into a supplementary guarantee, 
and the total cost would be no greater than 
if he had bought the entire guarantee 
directly from the insurer (if the sales cost 
for a supplemental guarantee is the same 
as for a regular guarantee). 

It is a trivial extension of our analysis to 
find the optimal supplementary guarantee. 
What changes is the limits of integration 
(from 0 to G,) for the choice of G and the 
amount of uninsured loss (from A to 
A—R;) for the choice of R. 

But what of the case where the standard 
form guarantee is too extensive rather than 
too little? Then the buyer could sell an 
exculpatory clause which limits the liabil- 
ity of the warrantor to the seller, or 
equivalently, he could reinsure the insurer. 
In that case, the buyer would “insure” the 
seller, who is responsible for all failures 
until G, against any failures between G* 
and Gy. In that way the buyer effectively 
reduces his own insurance. Presumably it 
is costly to enter into such an exculpatory 
transaction; call the sales cost Css. Again 
it is a trivial extension of the work in Sec- 
tion II to calculate the optimal exculpa- 
tory clause, so we shall not do it here. 

The buyer will choose to buy a supple- 
mentary guarantee if the net gain in utility 
terms is greater than the transaction costs 
he incurs, or he will provide an exculpatory 
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clause iz the benefit exceeds the transac- 
tion costs. Essentially the buyer cannot 
lose if the sales costs of the supplementary 
guarantee and of the exculpatory clause 
are no higher than for a standard guaran- 
tee, and the buyer will gain by having the 
standard form guarantee be “close” to his 
own optimal guarantee. How close is close 
depends cn the magnitude of the transac- 
tion costs. 

It is an interesting question, though be- 
yond the scope of this paper, what array of 
standard form contracts will be offered by 
a competitive market, by a monopoly, and 
by competition among a few. It would 
seem that the problem is analogous to the 
problem of spatial competition, as dis- 
cussed by Harold Hotelling, among others. 


V. Caveat Whom? 


By now we have developed an extensive 
framework which is useful in discussing 
the differences among legal regimes. The 
legal regime assigns liability in the first 
instance before it is reassigned by contract. 
Recently there has been a gradual shift in 
the law away from the traditional regime 
caveat emptor, “let the buyer beware,” to- 
ward a regime which is sometimes called 
strict liability, or caveat venditor, “let the 
seller beware.” Implicitly our discussion so 
far has been assuming a legal arrangement 
of cavect emptor; the seller has had no re- 
sponsibility for failure at any date. Let Gz 
be the date at which the legal responsibil- 
ity for failure of the asset turns from the 
seller tc the buyer. Put this way, we have 
assumed that Gz=0 in the above analysis, 
hence caveat emplor. Caveat venditor would 
give us G,=G, that is, the seller would be 
responsible throughout the lifetime of the 
guarantee. Of course, there is the possibil- 
ity of intermediate arrangements with in- 
termediate values of Gz.” 

7 We are ignoring the other dimension of the liability 
—how much should the responsible party pay upon 


failure, i.e., R. We do this to keep the discussion in the 
simplest possible framework. 


MARCH 1974 


In any of these possible regimes the 
parties are free to reallocate the liability by 
mutually agreeable contracts. In the case 
of caveat emptor, the buyer, who is the 
holder of the liability in the first resort, is 
free to buy a guarantee from the seller or 
from an irsurer. Earlier sections of this 
paper have dealt with the optimal guaran- 
tee for the buyer to choose to buy. In the 
case of caveat venditor, the seller, who is the 
holder of the liability in the first resort, is 
free to buy insurance from a third party 
insurer or transfer the liability back to the 
buyer. by buving an exculpatory agreement 
from the buyer, which relieves the seller of 
liability for zailure of the asset. An excul- 
patory agreement is effectively a way of 
the buyer irsuring the seller and it has the 
advantage over explicit insurance of not 
requiring any transactions when there is a 
failure, hence, no claim adjustment costs. 

Note that there is complete symmetry 
between cavzat emptor and caveat venditor. 
All the rights and duties which were the 
buyer’s when there is a failure become the 
rights and duties of the seller. Other 
writers, such as McKean and Buchanan, 
implicity assumed that caveat venditor 
also implied that sale of exculpatory 
clauses was illegal, so that they were 
discussirg tke case of what is here called 
caveat venditor plus compulsory insurance. 
Then Buchanan’s surprising result, that 
caveai emptor is Pareto-preferable to caveat 
vendiior, is in fact a result that insurance 
should not be compulsory, which is not 
surprising. 

A second aspect of the symmetry be- 
tween the two caveats, noted .by Guido 
Calabresi, is that just as under caveat 
emptor, the buyer is free to choose the 
seller with tne safest product, so under 
caveat verditor the seller should be free to 
discriminate among buyers according to 
how risky he expects them to be. This kind 
of symmetry was also assumed away by 
Buchanan. 


VOL. 64 NO. 1 


In our model the role of the legal regime 
is identical to that of a standard form con- 
tract. It determines the date (and amount) 
at which the responsibility of the seller 
ends, without further contracting. Of 
course, this further contracting may be a 
standard form contract. Thus, the analysis 
of the previous section applies to the prob- 
lem of legal regimes as well. When the 
legal regime is other than caveat emptor, the 
price of the asset will have to be higher to 
reflect the cost of insuring the asset. If the 
law prescribes Rz and G,, then the price 
charged by the seller will be A,=A 
+ P(Rz,Gz). Has the cost of the asset gone 
up because of the change in the legal re- 
gime? No. Just as in the case of a standard 
form guarantee, the product offered by the 
seller has been changed. There is a tie-in 
sale with the result that some guarantees 
are less expensive than before and some 
are more expensive.. Those buyers who 
wanted a guarantee close to the guarantee 
offered in the first instance by the law are 
made better off by the change, and those 

‘buyers who preferred the guarantee avail- 
able in the first instance before the law was 
changed are made worse off. 

Figure 4a makes this more clear. There 
we have drawn the opportunity loss due to 
being forced to buy a nonoptimal guaran- 
tee of length G, e.g., Gr. For simplicity 
consider R as given at R. When the optimal 
G is positive and finite, Figure 4a is simply 
K(R, G)—K(R, G*). Figure 4a shows the 
loss if the buyer does not contract for a dif- 
ferent guarantee. On payment of an addi- 
tional yC, the buyer can convert to the 
optimal guarantee, so that puts an upper 
bound on the loss due to the wrong Gz, as 
depicted in Figure 4b. 

The loss due to an inappropriate legal 
regime decreases as C, decreases until there 


_is no cost to having the inappropriate legal. 


regime, This is a form of the famous Coase 
theorem applied to our problem.® Notice 


8 See Ronald Coase. 
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FIGURE 4 


that the Coase theorem states that when 
transaction costs are nil, one is indifferent 
to the legal regime. Here we have the some- 
what sharper result that if only sales costs 
for guarantees are nil, the Coase theorem 
holds. It is interesting to note that when 
there are sufficiently many different stand- 
ard form contracts or if standard form con- 
tracts are sufficiently flexible, there are a 
sufficient number of values of G where 


` sales costs are zero and the Coase theorem 


holds. 

Figure 4c shows the loss due to an in- 
optimal legal regime when exculpatory 
agreements are illegal, as in Buchanan’s 
example. 

In every situation where C, is not nil, 
the choice of the optimal legal regime from 
society’s point of view requires in principle 
the calculation of the distribution of buy- 
ers over optimal G and comparing the 
losses with the gains. We cannot say, a 
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priori, what the optimal legal regime 
should be. 


APPENDIX 
To show that K(R, G) is convex in R we 
| only evaluate its second derivative in 
(A1) KralR, G) 
= D(G)[yL" (P(R, G))yD(G) ` 
+ L(A — R)] 20 


` K(R, G) is not uniformly concave in G, 
that is, Kee(R, G) is not always nonnegative. 
However, we can show that K(R, G) is 
ditonal in G, which is sufficient for our pur- 
poses. That is, 


(A2) K(R, G) > K(R, G) 

for Gi < G; < G* 
and 
(A3) K(R, Gi) < K(R, G2) 


for G* < Gi < G: 


To demonstrate (A2), it is sufficient to show 
that whenever Ke(R, G) <0, Ke(R, G— ô) 
<0 for 0<8<G. As we see from (21), 
K¢(R, G) <0 if, and when G is finite, only if 


(A4) y(R+C,)L’(P(R, G)) 
< L(A) — L(A — R) 


Now P(R, G—8)<P(R, G), so L'(P(R, 
G—8))<L'(P(R, G)). Finally we have 


(A5) KelR, G — ô) < Kg(R,G) <0 
which demonstrates (A2). 
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To demonstrate (A3) we must show that 
Kel(R, G+8)>0 whenever G> G* and 6>0. 
From (21) we see that nonnegativity of 
Kel R, G) is assured if 


Y(R + C)L (PCR, G)) 
> L4) — LA — R) 


(A6) holds with equality for G*. For G*+ ô, 
P(R, G*+8 > P(R, G*); hence, 


(AT) (R= C,)L'(P(R, G* + è)) 
> Y(R + CJL (P(R, G*)) 
= L(A) — L(A — R) 


(A6) 


which is our result. 

It is a simple extension to show that when 
the optimal G is 0, K(R, G) is increasing in 
G throughout, and to show that when the 
optimal guarantee is a lifetime guarantee, 
ie., G*=G, XgiR, G) <0 for finite G. There- 
fore, there are only three possible shapes for 
K(R, G) zs a function of G. These are shown 
in Figure 5. 
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Capital Markets and the Dynamics of Growth 


By MATHE SHaNE* 


Development of a dynamic monetary 
framework has been a prime objective of 
monetary theorists since the publication of 
James Tobin’s article “Money and Eco- 
nomic Growth” in 1965. These efforts! have 
generally been limited to investigating the 
impact of introducing money into a neo- 
classical aggregate growth model. In this 
paper, however, I investigate the effects of 
introducing an equity security into money 
and growth analysis. This approach has 
several distinct advantages. In a model 
which considers only money and capital, 
saving is merely a decision to invest directly 
in real capital or money balances, whereas 
the introduction of a financial market allows 
us to analyze directly the mechanism by 
which saving and investment are separated. 
In terms of developing a policy tocl, this 
approach also provides a basis for directly 
relating policy actions which are financial in 
nature to the effects on real variables such 
as income and capital intensity. 

This paper is further distinguished by an 
explicit consideration of the stock-flow na- 
ture of the “monetary” adjustment process 
and an analysis of global asymptotic stabil- 
ity.2 There are three potential formulations 
of the stock-flow relationship. In Tobin’s 
model, both the supply and demand for 
money, and saving and investment are as- 
sumed equal. This may be viewed as an 
equilibrium-equilibrium stock-flow model. In 
some analyses of financial markets and in- 


* Associate professor, department of agricultural and 
applied economics, University of Minnesota. An earlier 
draft of this paper was presented at the Econametric 
Society Meetings in Detroit, December 28, 1970. I wish 
to thank George Horwich, Vernon Ruttan, Terry Roe, 
Wayne Pezg, and Hiroshi Ono, for providing comments 
and suggestions. 

1 See Michael Hadjimichalakis, David Levhari and 
Don Patinkin, K. Nagatani, Shane, Michael Sidrauski 
and Duncan Foley, Jerome Stein, F. Takahashi. 

2 However, it was George Horwich (1955, 1964) who 


first explicitly recognized the stock-flow nature of the 


macro-monetary mechanism. 
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vestment (see articles by Herschel Grossman, 
Dwight Jaffee, and Donald Purvis), a stock 
disequilibrium adjustment hypothesis has 
been postured. In our context these are dis- 
equiibrium-disequilibrium theories, since 
neither the supply and demand for money 
nor saving and investment are equal off the 
growth path. A third stock-flow adjustment 
bypcthesis, however, implies an equilibrium- 
disecuilibrium model, following an approach 
devzioped by Horwich (1955, 1964). It is 
this hypothesis which will be investigated ° 
in the present paper. 

The formulation of an equilibrium-dis- 
equilibrium model offers two clear advan- 
tages over other models: 1) Instantaneous 
ztocx equilibrium provides a mechanism for 
=stadlishing prices and interest rates in the 
short run, while still allowing for a long-run 
adjustment process generated by excess flow 
cemands. Since the emphasis of this paper is 
an long-run adjustment, short-run stock 
equilibrium is a justifiable simplification.® 2) | 
Glokal stebility can be investigated without 
the assumption of instantaneous adjustment. 
Thus the addition of a security market 
serves three roles: it acts as the link between 
real and monetary behavior; it moderates 
fnancial disturbances by permitting changes 
in real variables to occur over an extensive 
period; and it provides the medium for 
s=parating saving and investment decisions. 


I. Capital Market Growth Model 


The model consists of two markets: a 
nzoclassical production and factor market, 
and an asset market for real capital, securi- 
ties end real balances. The flow of funds 
generated from saving and investment be- 


= Evidence presented by Eugene Fama and others 
indicates that the security markets adjust very rapidly 
to new informa-ion, and thus the short-run equilibrium 
aszumption about the equity markets is a reasonably 
geod approximation of reality. On the other hand, re- 
cet evidence on banking presented by Jaffe indicates 
thet stock disequilibrium might be the usual state of 
that merket. 
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havior by acting cumulatively on the asset 
markets changes its composition and thus 
provides the dynamic elements of the model. 
Associated with the two markets. are two 
basic sectors, one bankirg intermediary and 
one monetary control sector. Households 
hold securities issued by firms, and money 
in the form of currency and deposits. Their 
saving is a flow demand for these assets. 
Firms hold the entire capital stock, and issue 
equity securities to finance the accumulation 
of the capital stock anc real balances. The 
banking intermediary purchases securities as 
its only asset, and issues demand deposits 
to both the household end the firm sectors. 
Lastly, the monetary control sector in- 
creases the stock of outside money through 
open market operations. An explicit presen- 
tation of the model follows. 


A. Production-Factor Market 
It is assumed that-a single good Y(t) is 
produced by a linear homogeneous neo- 
classical production function of two factors, 
labor N(t) and capital K(t), and that tech- 
nological change A(t) is of the labor aug- 
menting type. This relationship is: 


(1) y = f(k) 


where y= Y(t)/K(t) and k= A(t) N(t)/K(t). 

Using the production relationship and 
assuming competition in the factor markets, 
it follows directly that the real rental of 
capital (r) and the reel wage rate (w) are: 


(2) r = f(k) — K(k) = r(k) 
(3) w = Af (k) = ok, t) 
Further, the labor force and technological 


change are assumed tc be growing at exog- 
enous rates n and @ respectively: 


(4) N/N =n 

(5) A/A =a 

Both the capital stock and labor force are 
assumed given at some initial point (to). 


B. Asseé Markets 


Household money wealth PW, consists 
of money balances My, deposits and cur- 
rency, plus the value of security holdings 
PS gh; 5 i 


\ 
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(6) PWn = Mit P.San 2 


Firm’s assets PW; consist of capital PK 
and money balances M;:4 


(7) PW; = M; + PK 


Combining (6) and (7), another wealth term 
is derived: 


(8) PW = Mr + My; + PK + PS 


The money supply M is divided between 
an outside M? and inside M? component: 


(9) M = M'+ M’ 


which is distributed between household (h), 
business (f) and banking (b) sectors as 
follows: 


(92) M +I = 
My + My + Mo + Mi + M; 


The banking system is assumed to hold 
securities PS and currency M 1 and to issue 
deposits M?, 


(10) M = Mi + PS 


while the central bank issues outside money 
M in exchange for securities PS 40,5 


(11) M = PaSa 


Equations (9a), (10), and (11) can be 
used to derivé a simplified form of (8). Thus 
the money holdings of the household and 
business sectors can be divided between 
their inside and outside component: 


(8a) PW = Mr + Mrt M; +M; 
+ PK + PoSan 


4A unique feature of equity securities as distinct 
from other methods of financing such as bonds is that 
equities are not a liability of the firm in the traditional 
sense. This fact is recognized by Steve Taylor in the 
following statement: “Corporate equities have an am- 
biguous position in the financial scheme in that they 
are only residual claims and, in a legal sense at least, 
not a burden on the issuer” (p. 23). 

6 It is implicitly assumed that neither the banking 
system nor the central bank has a net worth. The earn- 
ings of each of these sectors is redistributed to the non- 
banking public sector so as to not effect relative port- 
folio allocation. 


164 THE AMERICAN ECONOMIC REVIEW 


Using (9a) this can be rewritten as: 


(8b) PW = M — Mi + M + PE + PSs 


Lastly, by substituting (10) for M? and (11) 
for Mt, the following relationship results: 


(8c) PW = PK + PS, 
where by definition 
(8d) PaSa = PS gh + PaSa + PS ge 


We will now consider the demand for 
securities in value terms. The household 
demand for securities P,D , is a function 
of money income, the security interest rate, 
and wealth. Thus: 


(12) 
The demand for securities by the banking 
system P,D, their earning asset, is a simple 
function of outside money: 

13) P,Do = (0) Me 

Substituting (11) into (13) yields: 


P,Dor = Do PY, i, PW) 


(13a) P, Des = 0È) P Su 


It is further assumed that the supply and 
demand for securities by the control sector 
is equal: . 
(14) PDoc =, PS qe 

Summing equations (12), (13a) and (14) give 
an aggregate demand for securities P,D,’ © 


(15) P,D, = DalPY, i, PW) 


+ [1+ 04) PS 
= D,PY,i, PW) 


It is assumed that D, is homogeneous of 
degree zero in PY and PW. The rate of 


§ This section could be developed in terms of the de- 
mand for money of the household and business sector. 
However, since the emphasis of the paper is on the role 
of security markets, in this case the only financial in- 
strument, this alternative development is preferred. 

7 Equation (13a) implies a` simplified money supply 

function (see Takahaski) and thus the aggregate de- 
mand for securities become a composite function of the 
three nenbusiness sectors. 
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open market operations is assumed to be 
exogenous: 





MPS, 
(6) — = =u 
7 Mi PS ge 


The supply of securities in value terms is 
positively related to the profits of the busi- 
ness sector [(r—6)PK], negatively related 
tc tke interest rate on securities 2*, 


(17) 


and is linear homogeneous in profits. Since 
Walras’ Law holds in the asset markets, 
tke remaining stock equations—the demand 
for money of the household and business 
sectors—are determined and the asset equa- 
tions are complete. 

‘The interest rate on securities i* is 
determined by instantaneous asset market 
equil‘brium. Thus setting (15) equal to (17), » 


PaSa = Sell — 8) PK, is) 


(13) PS, = P.Dg 
and solving for 7% yields: 
G i = Dy (PY, PaSa PW) 


Lastly, it is assumed that the factor mar- 
kets are always in equilibrium. This is con- 
sistent with the'full employment neoclassical 
framework. Thus, the short-run behavior of 
the asset markets is fully determined. 

Real saving is a function of real income, 
the real return on securities and real wealth, 


(20) S = S(Y, i, W) 


ant is linear homogeneous in income and 
wezlth. Real investment is a function of 
real profits (r—6)K, the rental of capital 
r, end the capital stock K, 


(20) I=I1{(r—8)K,r, K], 


and is linear homogeneous in profits and 
capital. The rate of actual capital formation 
K/X is assumed to be a composite func- 
tion of the desired rate of investment I/K 
anc. the difference between the rate of sav- 
ing: and investment. Thus: 


(22 z Log (= =) O<y<1 
} == ———}, 
KE K/K K Y 
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Although real saving and investment are 
the central flow equations, additional flow 
relationships must be specified. Total house- 
hold saving in nominal terms 5* is equal 
to the household flow demand for securities 
Src, deposits Shep, and currency Srur: 


(23) S25 ho. 


At the same time, the business sectors new 
issues of securities J,e must equal its de- 
mand for deposits Steps currency Shur, and 
investment J”: 


(24) Tree = Step + Sour HI 
By adding (23) and (24) and making the 
following substitutions, 


(25) M? = Siu = Shir F Shar F Shur 


(26) S + Se Shov + Shep = Lacp 


where She See are the new demand for 
securities by the control agent and banking 
system and Igep, Sey are new deposits and 
reserves in the banking system, we get:, 


Gis A Ieee = She F Sooo F Shee + I” 


Rewriting this, where S% is the sum of 
Shes Sree and Soe yields: 


(27a) ee p= Shas Si Ise 


an excess of nominal saving over nominal 
investment likewise implies an excess flow 
demand for securities. This is an important 
point and demonstrates the interrelationship 
between the financial and real behavior. 


Using (27a) we get that the actual rate of ` 


security issues e=P,S,/PK is equal to 
the desired rate J,../PK plus an adjust- 
ment coefficient which depends on the excess 
of nominal saving over nominal investment: 


amy O So 
‘= R Ê PK 





0<¢<1 


è Dividing nominal saving and investment by PK 
gives the real rate of saving and investment. It is clear 
from the above presentation that households are the 
only sector which generates net saving. 


` 219 T 
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Letting s=S'/PK=S/K and v=1I*/PK 
=I/K, we can rewrite (27b) as: 


sec 





hii 


The desired rate of security issues (Isece/PK) 
must be equal to the desired additions to 
real balances plus desired investment. This is 
a flow portfolio decision which is a function 
of rates of return (r, ts)! 


Lecce 


(27d) fe N ig) tv 


where ®, <0. Substituting (27d) back 
into (27c) yields: 


(27e) e= (r, i.) +v + G(s — 2) 


With the flow relationships specified, we 
can now preceed to hypothesize adjustment 
functions. 

The rate of inflation (p) is assumed to be 
a function of the excess of relative real in- 
vestment over real saving: 


w a(i) 


where Ap(0) = p* and A,>0. The change in 
the expected rate of inflation ($°) is a func- 


tion of the difference between the actual 


and expected rate of inflation, an adaptive 
expectation hypothesis, 


(29) pf = B(p — p°, 


The rate of change in the rental of capital 
is derived by taking the time differential of 
equation (2) 


(30) r= kf (Rk 


0<8<1 


Since f(z) is negative, this is a positive 
function oi the difference between the effec- 
tive labor and real capital growth rates. 


II. Reduced Form Model 


The extensive módel presented above is 
not in a convenient form for analysis. Since 
we are interested in the long-run properties 
of the model, a reduced form of the model 
will be developed in this section. This will 
involve deriving reduced’ equations in the 
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fundamental variables capital intensity k, 
wealth ratio w= P,S,/PK and price expec- 
tations p°. 

Dividing (20) by K gives: 

(31) s = s[f(2), iss I + sgir — 8), i + pI] 
where 5:>0, <0, and s3<0.° Similarly, 
from (21), we get: 
(32) v = voy — 8,7, 1) = v(r(k); 8 
where v=J/K and »,>0. The reduced wealth 
equation is derived by dividing (18) by PK 
and substituting =i + p°, 
(33) w = wi(f(k), is + p°, 

1+ wlr — ô, is + p*)) 
where wi>0, w>0, w$>0. 

Only the variable 7, prevents (33) from 
being in reduced form. By deriving the 
partial inverse function of (33) for à in 
terms of k, w, p°, we will have the basis for 


presenting ‘the reduced model. From (33), 
we get: 
(34) is = i(k, w, p°) 


Consider tı. As w and p° are fixed, 





sane. aði aðr 
=w wz — + w — 
i ‘ak Ok 
and 
peepee 
ig = — = —— (w 
ak we i 
Similarly, 
1— ws 
tg = 
Wa 
eg ST 1 
Assuming further that 0<w§<1 implies 
that i. is positive. 


We have thus completed the prerequisites 
and can now present the reduced differential 
dynamic model. Assuming equilibrium in the 


? The notation s; for the partial derivative of s with 
respect to the jth variable will be used throughout the 
“remaining part of the paper. 
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Jabor market by (4), (5), and (22), we get: 


(35) go ee 
and 
436) w=e— [p +o + yl — ojw 


From (35), (32), and (31), we find: 

(32e) k= [n + æ — orl); 8) — ys(f), 
i(k, w, p°), 1+ sg(r(k) — ô, 
is(k, w, p°) + p*)) — o(r(k); 8)) lk 

similarly, from (36) and (27e) we get: 

36a) w = (r, i) +v + els — 0) 

—.[Ap(o — s) +o — y(s — 0) ]w 


Reerranging terms and expressing explicit 
£anzcional forms gives: 


BOr = tH i(k, w, 9°) + o(r(B); 8) 


[1 — o — (1 + y)w] + ($ + yw) 
- [sCR), ilk, w, 2°), 14-sq(r(k) — ô, 
ilk, w, p) + p*))] — MC — s)w 
Finally from (28) and (29), we get: 
(47) p = B(Ap(o(r(R) ;6) —s(f(k), i(k, w, t°), 
1-+-sq(r—4, i(k, w, p) + 9°) — p°) 
Equations (35a), (36a), and (37) are three 
aitcnomous differential equations in three 
v :riables (k, w, p°). To determine the proper- 
tiss cf the stationary solution, we set the 


d-fferentials equal to zero and solve. This 
leads ż0 the following results: 


(3)? n+ a = v(v(R); 8) 

(B) = = APOC); 8) — SE), ilk, w, p°). 
1+ sglr — è), (is + p*))) Holk); 8) 

(49) e = APOG); 6) — SU), ilk, w, p°), 


1+ sq((r— 8), (i + p9) 
TEus we find that: 


~- ™ Since s=v in long-run equilibrium, the later part of 
theactual capital formation function drops out. 
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(41) p= Pee en On ee 
w 

since e/w=u on the growth path.!! Further, 
given the equilibrium values of (k, w, $°), 
we can find both the real rental and return 
on securities. Finally, we can make the 
following statement about the long-run 
growth path. Real income, capital, securi- 
ties, and wealth grow at the rate n+a, that 
of the effective labor rete. The rate of in- 
flation and expected inflation is equal to the 
rate of money creation less that of labor 
growth. And finally, the real and money 
wage rates grow at the rate a and u~n. 


Ill. Stability” 


In this section we will investigate the 
global asymptotic stability properties of 
the model.!3 A system of differential equa- 
tions is said to be globally asymptotically 
stable if it has the property that when a 
solution for small t20 exists, then the solu- 
tion exists for all t20 and the solution con- 
verges to the equilibrium solution as time 
(t) grows indefinitely large. The criteria to 
be employed for investigating this property 
reduce to the following inequality: 


(42) SO)'F oI) S0 
where 
(42a) f(y) = È, v, $°) 


the system (35a), (36a), and (38) while 
f ki k k 

(42b) . J(y) = |ù; we n 
H i gl 


1 e/w is the rate of secucity issues. If that rate was 
different from u in equilibrium, the portfolio composi- 
tion would be changing over time, i.e., the share of the 
control agent would increase or decrease as e/u Su. 

12 Comparative static properties of the model were 
not presented. The results cf this analysis could ke sum- 
marized as follows. The effect of increasing the rate of 
money issuance is to lowe: capital intensity, a result 
consistent with Tobin’s model. Thus monetary policy 
in this type of model is nomneutral. 

8 All previous authors ir. the money and growth area 


have restricted their analysis to local stability, i.e., ` 


investigating the stability of the linear approximations 
of Taylor series expansions. 
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is its system of partial derivatives. This con- 
dition, in other words, is that the quadratic 
form derived by taking the system of dif- 
ferential equations and its partial derivatives 
is negative definite or semidefinite* A 
necessary and sufficient condition for (42) to 
be negative definite is that the naturally 
ordered principal minors of J(y) alternate 
in sign," ie., 








i hi k 

(43) <0, > |>0, 
wi We 

|I| <0 


To determine whether condition (43) is 
satisfied, we must first interpret the partial 
derivatives of system. These partial deriva- 
tives follow: 5 


(43a) hi = kl vri — y (k) + sole 
+ sa(sqirz + Sqaies) — vere) ] 
+ [n+a-1—(s—»)] 
(43b) he = kl ~y(Sotes + sasqoter) | 
(43c) ks = k[ —y(setes + s5qa(iss + 1)] 
(43d) wi = alre + Bote + vrl — ġ 
— (1+ y)w — Apu) 
+ ($ + vw + Agw) [sif (A) 
+ Sater + Sa(sqare + sates) | | 
(43e) we = Bris — v + y(s — 2) 
+ ($ + yw + dpi) (seine 
+ sasqzina) — Xo(0 — 8) 
(43f) ws = Balss + (Q + yw + wry) 
(Sates + S38q2(iss + 1)) 


H See Hartman, pp. 537-40 and particularly note 
exercise (B) on p. 538 and corollary 11.3 on p. 540. Al- 
though this negative definite condition is not sufficient 
by itself, it will be assumed that the remaining condi- 
tions such as uniqueness of solution path given initial 
conditions are met. 

18 See Hadley, p. 262. 
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(438) pi = Bdo(tere — sif (R) — Saisy 
— 53(sqire F Sqaie1)) 
(43h) $2 = Brp — sise — Sa5qzie2) 
(43i) fa = BO safes — ssasqalis + 1)) — 1) 


Given the conditions which have so far been 
imposed-on the system, none of the partial 
derivatives are of determinate sign. How- 
ever, with the addition of two plausible con- 
ditions all but (43a) become determinate. 
These two conditions are: 


. (44a) 
(44b) 


—So > Sash 
0< — in <1 


To determine the sign of additional’ 


conditions need to be imposed. Thus, 

(44c) ki <0 if 

kyl— nre + sif (k) # sasqirs + saisi] 
+o — y(s — v) > — Blot, — vsssqates) 
+nta . 


This is plausible since for all k greater than 


k equilibrium, v is greater than n+a. It has. . 


already been assumed that s is greater than 
532 which implies Ysi is greater than 
—ysasgete. Thus the crucial problem is 
whether the-three’ remaining negative terms 
are gréater than —v,r;. Although this seems 
logical, there is no way to argue this'on a 
. priori grounds. We find that: 


(42c) Jy) = 


Ean ee = 


Notice that the symmetry condition is satis- 
fied and that the diagonal elements are 
negative. Thus the first of the three condi- 
tions of (43) is met, i.e., Å1<0. 

The remaining two conditions of (43) are 
' guaranteed if the following hold: 


(44d) 1>y(1+ kX)) 
(44e) try — Poiss > irs 
— pry + Pire + WpXs 


(441) ; 
f > — treo + Peis 
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(443: Y> ds 
(44n7 16 o+2r,>1 
where 


Xi = sif’ (k) + scien 
+ Sa(Sqite + Sates) 
Xa a Soles + $3sqo(1 + da3) 


The condition expressed as (44d) implies 


‘that. the cumulative effect of the forced sav- 


irg rate times the effect of a change in capi- 
tel intensity on savings must be less than 
oné. (44e) and (44f) together imply that the 
efect of changing capital intensity on in- 
vestment must be greater than the indirect > 
efecze through the flow portfolio decisions.’ 
Fina ly, (44g) and (44h) relate to relative 
acjustment coefficients. Thus the rate of 
fozced saving must be greater than ‘the rate 
of adjustment in inflation while the total 
effect or the security market flow adjustment 
must be greater than one. : 

Coaditions (44a)-(44h) are smdan to 
guarertee the stability of the model. These 
ad{it-cnal conditions are of two' kinds. The 
first set relate to the slopes of saving invest- 
ment terms and to the relative size of direct 
as compared with indirect effects. It has 
been assumed throughout that the direct . 
effects are greater than the indirect effects. 
Thz s2cond conditions relate to the relative: 
efficiency of the different markets in, the 
adjustment process. It is a consistent at- 
trikut2 of money and growth models that 
the acjastment in the rate of inflation tends 
to be destabilizing. As (44g) implies, it is 
cruzia. that the rate of forced saving and - 
by implication the rate of security market 
adjzstrent be greater than that of the rate 
of irfletion. Thus a policy which would tend 
to inhibit changes in the rate- of interest 
word tend to lead to prolonged periods of 
infleticr. Although this is only posed here as 
a hypothesis, it is one that is ae worth 
furtaer : “nvestigation. 


E Is addition, there are two more conditions which 


' guarentee that n-++a—v—y(s—v) will not dominate the 


deterniman: sign. Since these are rather complex terms 


‘ whose economic meaning is relatively difficult to inter- 


pret, -he7 will be omitted from discussion here. 
+ 
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IV. Conclusions 


This paper investigated the effects of in- 
troducing an equity security into a money 
and growth framework. The model was de- 
veloped explicitly in terms of securities and 
capital instead of the more traditional treat- 
ment in terms of money and capital. The 
model was reduced to three differential equa- 
tions in capital intensity. the wealth ratio, 
and price expectations. Based on this re- 
duced system, equilibrium and global stabil- 
ity were analyzed. The stability of the model 
was found to depend crucially on whether 
the direct interest rate effect was greater 
than the offsetting wealtk effect and whether 
the rate of forced savinz was greater than 
the adjustment in the rate of inflation. It is 
proposed that the crucial role of financial 
markets in general, and security markets in 
particular, is to take the short-run impact of 
economic disturbances and allow the rate of 
inflation to adjust slowly to changes in the 
economic environment. 
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Labor Supply Under Uncertainty and the 
Rate of Unemployment 


By MICHAEL J. HARTLEY AND NAGESH S. REVANKAR* 


In the labor market, the response of sup- 
ply side phenomena—participation rates, 
migration decisions and labor supply—to 
changes in the rate of unemployment has 
been one of the most heavily investigated 
research topics in the recent literature. 

Witk respect to participation rates, appli- 
cation of the well-known principles of con- 
sumer demand theory to the problem of 
allocation of time between market work and 
leisure has suggested the presence of two 
counterbalancing effects. On the one hand, 
additional workers may enter the labor force 
to bolster declining family incomes during a 
recession. Alternatively, the presence of high 
unemployment rates may lead unemployed 
workers to withdraw from the labor force 
altogether, since search costs may outweigh 
the potential benefits of employment. In 
order to ascertain which of these forces is 
dominant, a vast body of empirical research 
has arisen. These studies overwhelmingly 
support the conclusions that the unemploy- 
ment rate is a significant variable in explain- 
ing labor force participation, and that its 
net. effect is negative—-indicating that the 
“discouraged” workers dominate the ‘“addi- 
tional” workers. , 

In two recent papers on rural-urban labor 
migraticn by Michael Todaro (one co- 
authored by John Harris), the simple wage 


* Assistant and associate professors, State Uni- 
versity of New York, Buffalo, respectively. We wish to 
‘acknowledge helpful discussions with Murray Brown, 
Arthur Butler, and Kevin Sontheimer. Hartley also 
thanks Brown for support under a National Science 
Foundation grant (for construction of a regional-na- 
tional econometric model of Italy) under which this 
contribution arose. 

1 An excellent survey of this literature is given by 
Jacob Mincer (1966) which summarizes his own „work 
(1962), as well as that of, among others, W. L. Hansen, 
S. Altman, G. G. Cain, W. G. Bowen and T. A. Finne- 
gan (1965), T. Dernburg and K. Strand, A. Tella, and 


S. Cooper and D. F. Johnston. See Bowen and Finnegan 


_ for most of these references, 
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differential approach is extended by recog- 
nizing the fact that a large pool of unem- 
pleyed and underemployed urban workers 
must certainly affect the prospective mi- 
grart’s probability of finding employment in 
the urban sector. 

In this paper we shall treat the labor sup- 
ply decision. Though very different in formu- 
lation, we propose a model of the individual’s 
labor supply decision which also treats un- 
certainty as due to the existence of unem- 
ployment. We therefore offer a simple proto- 
type model to demonstrate why the unem- 
ployment rate belongs in the labor supply 
function. We feel that in providing a rigor- 
ous micro-economic foundation for this 
phenomenon, our paper serves as a useful 
background piece for much empirical work 
on labor supply. 


I. The Stochastic Foundations of the Model 


The neoclassical formulation of the in- 
dividcal’s labor supply function is derived 
frem a simple model of choice between in- 
come ‘or consumption) and leisure, wherein 
a utility function of these variables is maxi- 
mized subject to linear budget and time con- 
straints.2 We characterize such models as 
certainty models, firstly because there are 
no stochastic aspects in their formulation, 
and secondly because they rely heavily on 
the competitive market assumption, where- 
by wages are perfectly flexible and adjust to 
eliminate any excess supply in the labor 
market. Here, unemployment is eliminated 
by the market clearing process, and all offers 
to worx at the “going” wage rate, w, are 
realizeé in actual employment; ie., an in- 
dividual’s wage income, wN;, is immediately 
calculable (in his budget constraint) once his 
labor ofer, Ny, is determined. Clearly once 


2 See, eg., James Henderson and Richard Quandt, 
pp. 23-24 Insofar as such models are standard, we shall 
not elaborate here. 
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the competitive assumption is relaxed, and 
unemployment is introduced as an admissi- 
ble state, the individual must reckon with 
the possibility that his wage income may be 
zero irrespective of his own labor offer. We 
therefore propose to develop a model along 
customary lines which incorporates this type 
of uncertainty. ; 

It is our contention that the unemploy- 
ment rate is a legitimate explanatory vari- 
able in the structural labor supply equation. 
- It is, of course, logically possible that a 
complete model of the labor market—~a labor 
supply, a labor demand, and a wage-adjust- 
ment equation—when solved will exhibit 
the observed relationship between labor sup- 
plied and unemploymeni, without the latter 
being present in the suoply equation itself. 
Instead, we shall develap a model to justify 
inclusion of the unemployment rate in the 
structural hypothesis s a consequence of 
the uncertainty surrounding the individual’s 
employment status. 

Let 7 be an index for a particular individ- 


ual who is part of the labor force. We shall | 


characterize the individual’s employment 
status by means of the binary random vari- 
able x;. Thus individual ¢ is either 


(i) Unemployed (x; = 0) 
or l 
(ii) Employeé (x; = 1) 


By definition, every individual in the labor 
force must be willing to offer work. Let 
Un,, 0< Un;<1, denote the probability that 
individual ¢ will find himself unemployed in 
the forthcoming planning period.? There- 
fore, x; has a probability density function 
given by 


(1) Pr(x; = 0) = Un; 
Pra; = 1) = 1 — Un, 


Let w; denote the wage rate and u; denote 
the unemployment compensation for the ith 
individual.* Define the random variable 


3 A particular individnal’s unemployment rate will 
typically vary, dependirg, inter alia, on his age, sex, 
race, marital status, education, etc. 

4 For simplicity we skall treat w; and tt: as nonsto- 
chastic. - 
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(2) Ci = ciwi tis Xiy Nì 
= a = Xiti + tiw: N i 


as the total compensation accruing to indi- 
vidual ¢. Note that when x;=0, c;=,, where- 
as if x=Í, c= WiN i. 

In the next section we consider a model to 
determine the optimal amount of labor ser- 
vices, M:, to offer. Thus, conditional upon 
N;, the expected total compensation is given 
by 
(3) te; = E(cs| Ni) 

= Unu; + (1 — Un)wiN; 


Insofar as w:W:> u; it is clear that, given 
N;, the expected total compensation, ue, 
varies directly with the anticipated wage 
rate w; and inversely with the unemployment 
rate Uni. 


Ii. A Model of Labor Supply 
Under Uncertainty 


In the previous section we introduced cer- 
tain variables which an individual will con- 
sider in making a decision about his optimal 
labor supply. We now turn to the model 
itself. : 


A. The Basic Model 


We shall make the customary assumption 
that utility is derived from real consumption 
and leisure. Thus 


(4) U; = UXC;, Li) 


where C; is real consumption and L; is leisure 
(nonwork) time of individual 7.5 We also 
make the usual assumption: 


S1: U, is an ordinal, twice differentiable 
convex function with continuous first and 
second partials, with Us, and U,,>0. 


Note that both the budget and time con- 
straints (which follow) are stochastic, so 
that C; and L; are random variables. 

Accordingly U; of (4) is a random vari- 
able, and we shall assume: 


5 The model can easily be generalized to include 
“future” consumption and leisure. See Robert Lucas 
and Leonard Rapping. 
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$2: Each individual maximizes his ex- 
pected utility with respect to his “decision 
variable” N; 


Finally, it will be convenient to assume: 


S3: The utility function U; has no cer- 
tainty bias.® 


We shall assume that an individual’s in- 
come arises from three sources. He may earn 
wage income w;N; provided he is employed, 
and receive unemployment compensation t 
if unemployed. Finally we shall define Y; 
as nonwage income from all other sources ir- 
respective of his employment status. Ex- 
penditures may be made on consumer gcods 
C: at a price p.” The budget constraint is 
therefore 


(5) pCi = + Y; 
= (1 — xiti + xiwiN: + Y; 


Hence the individual may face two different 
budget constraints. Either he finds himself 
unemployed, so that 


(6) bCi= u+ F; (with probability Ux,) 


or, if his offer to work an amount Ñ; is real- 
ized, his budget constraint is 


(7) pCi = wiNi t+ Y; 
(with probability 1 — Uni 


Similarly the individual must allocate his 
time between work and leisure. Let T; be 
the total time available.8 Then the time con- 


s A utility function is without certainty bias, see 
Henri Theil, pp. 420-23, if maximizing EU. Ci, 
Ly) | Ni] leads to the same value of N; as maximizing 
U(E(C;| Ni], E[L:| N:]). In this case the latter prob- 
lem (maximizing the utility function of the expected 
values) is said to be the certainty equivalent of the former 
problem (maximizing the expected value of the utility 
function). Theil shows that a general form of quadratic 
utility function is without certainty bias. 

7 Saving may be regarded as implicit in the model by 
regarding it as one of the goods present in the composite 
commodity C; having an implicit price of 1 in the con- 
sumer price index p. Since we are not concerned here 
with intertemporal problems, we have ignored this dis- 
tinction. 

8 T; may very with 7 if instead we interpret 7 as re- 
ferring to the household, where there are varying num- 
bers of working-age persons. 
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straint may be written as 
8) T= lit aN: 


so that with probability Un; we have T;= Li, 
whereas with probability 1— Un, T;=L; 
+17: 

The probiem for each individual is, there- 
fore, to maximize the conditional expecta- 
tor of U; in (4) given N; with respect to N;, 
subiect to the random constraints (5) and 


(8).2 


B. The Certainty Equivalent of the 
Basic Model 


Under assumption S3 it is clear that a 
solution to the aboye is also a solution to 
the problem: 


(9 Max UiC;, L) 
N; 
where the conditional expectations, C; 


=£[0.|Ni] and L;=E[L,|N;], are both 
furctions of N;, subject l the constraints, 


(10) #C; = Umu; + (1 — UniwiN: + Y; 
anc F 
(11) T: = + (1 — Un)N: 
Equations (10) and (11) arise from taking 
conditional expectations, given W, of (5) 
and (8), respectively. 
Substitution of (11) into (9) leads to the 

Lagrangean 
(12) V; = UAC, Ti - (1 fama Un) Nì) 

+ A[pC; — Unit 

PE a aca Unw iN; a Y;] 


whica, upon maximization, leads to the first- 
order conditions 





ov: 
(13) = Uata = 0 
14) ney (1 — Un)U 
Ty = TL UnU i 
( aN, : A 


roe a(1 a Un,)w; == Q 


? This is a stochastic mixed continuous-integer pro- 
gramming problem. Even if the utility function is known 
it can cnly be solved numerically. To obtain analytic 
solutions we must inveke $3. 


. VOL. 64 NO. 1 


OV; — 
(15) Fi = pC; — Un (1 — Un)w:Ni 


We note that solution of (13)-(15) for N; 
leads to a labor supply function for indi- 
vidual 3, 


(16) Ni = filh, wi, ui, Vi, Uni) 
From (10) it may be verified that N: is al- 
most homogeneous of degrze zero in p, ti, Wi 


and Y;.'° Using C, consumption goods, as 
the numeraire, we may write (16) as 


(7) N mac ARRE un) 
i= A a. ni 
Pp p ? 


We therefore have the following proposi- 
tion: 


PROPOSITION 1: If the individual maxi- 


mises his expected utility, his labor supply 
depends on real wages, real unemployment 
compensation, real nonwage income, and his 
own unemployment rale. 


In order to evaluate the signs of the par- 
tials of M; we proceed in customary fashion 
by totally differentiating (13)~(15) and using 
Cramer’s Rule to solve the resulting system 
of three equations in-dC,;, dN; and dà. Let D 
be the determinant of the resulting bordered 
Hessian and let D,; be the cofactor of the å, 
jth element. It may be verified that 


(18) D = (1— Una" [2w:pU n — PU 


= wU] >0 
(19) Du = — (1 — Un) pw; < 0 


10 A function f is almost homogeneous of degree k in 
vector arguments of y and y if it satisfies 


Sx, 9) = NA, 9) 


for scalar A>0. See J. Aczal for a discussion, of almost 
homogeneous functions. In our case, let x= [Uni] and 

=[p, wi, t Yi]. Then clearly f; of (16) is almost 
homogeneous of degree zero. 

1 We note that if the individual’s anticipated wage 
is a random variable or if nonwage income is random 
then the labor supply will depend on expected real 
wages and expected real nonwage income. 
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S \ x 
(21) D; = (1 — Un) (wU ia — pU;,,) 
and A<O is the negative of the “marginal 
utility of money.” Equation (18) holds due 


to the second-order conditions for an interior 
maximum. Further, it follows that!” 


ôN: Diz 





Dzs 
+ Ni = Uni) Va ` 


Dza 


+ (u: = wills) 


To analyze the signs of these partials it 
will be convenient to decompose them into 
the sum of substitution. and income effects; 
ie, for Un; 








oe ON; an, 
(23) = ( ) 
Tee Uni Un; U ;=constant | 


+ (income Bitect) 
ON ;/8Un; 

To obtain the former we totally differentiate 

(9) and set dU;=0. Upon insertion of the 

first-order conditions (13) and (14), we ob- 

tain 


(24) pac; + wil dUn; 
-= (1 = Un, dN;] = 0 


which, in conjunction with the total differ- 
ential of the budget constraint, yields 


(25) Cidp — Unidu; — (1 — Un) Ndw; 
= ud Un: = ay; = 0 


12 For completeness we also note that 
ON; Dae 
avy; D 
an; Dy 
ra : 
ON; Di — Da 
Op D “D 
ON; 


' Du 
owe =X(1 — Un;) D +N: G — 





D 
Un;) 2 
D 
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FIGURE 1 


It can easily be seen that using (25) the 
resulting substitution effect in (23) is given 
by 


ON; N; 
(26) ( m ) = > 0 
Un; / T; 1— Un; 





which leaves as the income effect 


Dz 
(27) (1e) Si 
an ;/aUn; D 


a term of ambiguous sign. 

We should note here that insofar as Ua 
is present-in the second argument of the 
utility function, T;-(1—Unj) Ni, a change 
in Un, causes not only a change in the slope 
and intercept of the budget constraint, but 
also shifts the entire indifference map. Con- 
sequently, the substitution effect, in re- 
sponse to a change in Un,, captures a move- 
ment from an indifference curve in the origi- 
nal map to another in the new map with the 
same ordinal measure.’* We illustrate the 
comparative statics of this situation in 
Figure 1. Associated with the unemployment 
rate Un; we denote the equilibrium by 4, 


3 This analysis is similar to that of Peter Kalman 
where prices enter the utility function in consumer de- 
mand theory. 


= U (Cs, 
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which yields utility U?}(UnJ=UUG,, T; 
—‘i—Un)N:). If the unemployment rate 


‘increases to Unt, the new equilibrium is 
$ 


given by C with utility index U}(Un*) 
T;—-(U—Un)N,). The movement 
from A to C is composed of the substitution 
effect AB plus the income effect BC. 
At point B=(C,, Ns) the utility index 
U%(Ua*) in the new indifference map is 
idenzical to U?(Un,) of the original map 
associated with A. The positive sign of the 
substitution effect is illustrated since N> N1. 
I: indicates that a higher rate of unemploy- 
mert will induce the individual to offer to 
worx more to preserve the same level of 
utility. 

Tr. the case of the remaining effects, use of 
(25) and the foregoing analysis indicates 
that ‘in fn. 12) ON, /ayY; and ON, /du; are 
pure mcome effects, whereas for 0N,/dp and 
oN ,/ou,; the first terms are substitution 
effects and the second terms are income 
effects. In shart all substitution ‘effects are of 
unambiguous sign, and all income effects 
depend upon the sign of Ds. Clearly, if 
leisure is a normal good, work is inferior 
and D:.<0; and conversely for Da >0. 

We summarize the signs of the partials in 
Table 1. In the normal case where N; is 
inferior (columns (1) and (2)) only the net 
effects for F; and u; are unambiguous. If 
the income effect is of either sign but small— 


-ie., dominated by the substitution effect— 


then the signs of the net effects for p, w:` 
and U's; are unambiguous. In general we 
shall assume that the income effect is negative 
but small. In this case, consistent sign pat- 
tern: require that: 


TaELe 1—Sicxs OF PARTIAL DERIVATIVES OF 
LABOR SUPPLY 











Net Effect 
Partial of Suostitu- (1) (2) (3) (4) 
Ny with tion Dn<0 Dn<o Du>0 Dz>0 


respect to Eect andsmall and large and small and large 





Un; + + = + + 
oy + + me -+ + 
Fd = = + > = 
Y; None ~ = + + 
ti None - _ + + 
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PROPOSITION 2: The individuals labor 
supply varies direcily with real wages and the 
anemployment rate, and -inzersely with real 
unemployment compensalion and real non- 
wage income. $ 


Finally we note that in the case where 
the income effect (27) is negligible, i.e., 
ON; /dUn;=N,/(i— Un,), we have 


ON; N: 
= >0 
U (1 — Un)? 





(28) 


In this case we have the proposition: 


PROPOSITION 3: The higher the level of the 
unemployment rate Un,, the greater the rate of 
response of the individual s labor supply Ni 
to a change in the unemployment rate. 


III. Summary 


In this paper we have attempted to con- ` 
struct a simple prototype model for the mico- ' 


economic foundations of the aggregate labor 
supply function. We have argued that the 
standard neoclassical model is inappropriate 
when there is uncertainty surrounding the 
individual’s decision. A simple characteriza- 
tion of uncertainty in terms of the individ- 
ual’s employment status is sufficient to 


illustrate the difficulty. This results in a` 


utility maximization problem where the 
constraints are random. We have shown that, 
if the utility function is without certainty 
bias and the individual maximizes expected 
utility, an analytic solution is possible. We 
find a labor supply function dependent on 
(expected) real wages, (expected) real un- 
employment compensation, (expected) real 
nonwage income and the unemployment 


HARTLEY AND: REVANKAR: LABOR SUPPLY 175 


rate. Further, we analyze the signs of the 


partial derivatives and obtain expressions 
for the substitution and income effects. We 
view our results as providing a formal justi- 
fication for the inclusion of the unemploy- 


_ ment rate in the labor supply function. 
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Default Risk, Homemade Leverage, and the 
Modigliani-Miller Theorem 


By Davi F. Baron* 


Franco Modigliani and Merton Miller 
(M-M) have shown in their classic paper 
that in the absence of taxes and transactions 
costs the value of a firm does not depend on 
its debt-equity ratio, since an individual in- 
vestor may create his own homemade iever- 
age to offset any particular debt-equity ratio 
chosen by the firm. The M-M theorem 
recently has been reexamined by Joseph 
Stiglitz and by Vernon Smith, who consider 
the implications of less restrictive assump- 
tions than those in the original proof. Stig- 
litz has indicated that the M-M theorem 
holds under more genera! conditions, while 
Smith focused on preferences of risk averse, 
expected-utility maximizing investors for 
various debt-equity ratios for firms, when 
the probability of default on corporate bonds 
is positive. In this paper the effects of default 
risk and differences in the nominal interest 
rates for firm and individual borrowing are 
considered for classes of expected-utility 
maximizing investors who may or may not 
be risk averse. The paper provides an inter- 
pretation of the M-M theorem using the con- 
cept of stochastic. dominance studied by 
Josef Hadar and William Russell, Giora 
Hancch and Haim Levy, and the authors 
cited therein. 

A distribution function Gi is said to domi- 
nate a distribution function G for the class 
of increasing utility functions if Gy(z) < Ga(2) 
for all z and G,(z°) <G,(2°) for some 2°. This 
dominance criterion implies that for all 
strictly increasing utility. functions U the 
expected utility with G: is greater than that 
with Ga, or ` 


f ” u(y dGalt) > f * U()dGa(t) 


Every individual with such a utility func- 
tion prefers Gi to Gy, and if all individuals 


* Associate professor of managerial economics and 
decision sciences, Northwestern University. 


with increasing utility functions prefer G to 
Ga, then Gi(z)<G,(z) for all z, and G,(z°) 
<G,(2°) for some 2° A distribution G 
dominates G, for the class of nondecreasing, 
concave utility functions if and only if 
PERAD) GÀ jdi<0 for all z and Gi* Ga 
for some ze. Then no risk averse or risk neu- 
tral individua? prefers Gz to Gi. 


I. The M-M Theorem and Default Risk 


To investigate the M-M theorem, con- 
sider two firms in the same risk class! with 
identical probability distributions of gross 
earnings? X such that for any state that 
occurs, both firms have the same earnings. 
The probability of bankruptcy (X<0) is 
assumed to be positive (but less than one), 
and hence the probability of default on any 
ccrporate bends issued is positive. Stochastic 
constant returns to scale are assumed, and 
the distribution function of gross earnings is 
denoted by F(X). It suffices to assume that 
one firm is financed solely by equity and the 
other by debt and equity. The value V, of 
the unlevered firm is V;=#; where EF, is 
the value of the firm’s shares of common 
stock, while the value Ve of the levered 
firra is the sum of the value Fe of its equity 
and tne value of its outstanding bonds D, or 
V= E+ Ds. The gross (nominal) interest rate 
r(r>1) on bonds already issued is assumed 
to >e a constant. If gross earnings X are 
less than or equal to the interest plus the 
repayment of the borrowing, the earnings 
accrue to bondholders. The firms’ invest- | 
ments are assumed to be fixed so that the 
effects of financing decisions may be iso- 
lated. In the absence of transactions costs 
and taxes, the values of both firms may be 


1 If Xi end X: denote the gross earnings of two firms, 


' respectively, then both dare in the same risk class if 


P76 


X,=kX2 with probability one. To simplify the notation, 
assume k= 1, and let Xi=X2=X. 

2 This representation of the earnings of firms is dis- 
cussed by Modigliani and Miller and by Jan Mossin, 
p. 65. j 
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shown to be equal, indeper.dent of the capi- 
tal structure of the firm, if investors and the 
firms may borrow at the same rate r or if 
all equity owners of the -evered firm hold 
bonds with interest rate z of firms in the 
same risk class. The only restriction placed 
on investors’ utility functions is that they 
be increasing in the return from investment. 
To show that the values of the levered 
and unlevered firms are equal, first assume 
that the value V, of the unlevered firm ex- 
ceeds the value V2 of the levered firm and 
that an investor holds an œ proportion of 
the equity Vi=Z, of the unlevered firm. 
The return Y, on the investment aV; is 


0 if X <0 
(1) ae 
; ax ifX¥ >0 


If the investor sells his equity «V, in the 
unlevered firm and invests the proceeds in 
the equity and bonds of the levered firm in 
proportions E2/V_ and D,/Vs, respectively, 
the return F, from the levered firm is? 


bs og $ if X <0 
> Yel(Vi/V)X if X>0 


Let the distribution functions of Yı and 
Y, be denoted by G; and Go, respectively. If 
the firms become bankrupt or have zero 
earnings, the investor’s return on either in- 
vestment-is zero, and hence the probabili- 
ties G,(0) and G,(0) of no return are equal. 
With positive earnings and V:> Vz, the 
probability of -obtaining less than some 
return F is less with Gs ‘than with Gi for 
all Y>0, [G(Y) = F((Y/a)(V2/Vi)) <Gi(Y) 
= F(Y/a) |, so the distribution G, dominates 
the distribution of G; for the class of increas- 
ing utility functions‘ as indicated in Figure 1. 
If the value of the unlevered firm exceeds 
that of the levered firm, all investors with 
increasing utility funczions prefer to sell their 


3 For X> rDo, YoeaVi (E2/V2} (X—1D2)/ Fetal: (De 
/V2) (rD2/Do) =a(Vi/V2)X. For 0<X<rD; the profit 
X accrues to the bondholcers, and the investor's share 


is aVi(D2/V2), 50 YoeaVy (D2/ V2) X/Di=a (V/V) X if. 


X>0. s 

4 Hadar and Russell (1971, Theorem 4) prove that i 
(Vi/ V2) > Land ‘¥i>0, the distribution of Y2= (V1/ V2) Yı 
dominates that for FY, for the class of increasing utility 
functions. 
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securities in the unlevered firm and purchase 
equity and bonds in the levered firm. The 
value V; of the levered firm will be bid up 
until it is at least as great as the value of the 
unlevered firm. 

- The rest of this paper deals with the issue 


. of whether or not the value of the levered 


firm may exceed the value of the unlevered 
firm. To demonstrate that the values will 
be equal ‘when the default risk is positive, 
assume that V> V; and that all equity in- 
vestors in the levered firm also hold bonds 
with a nominal interest rate 7 of firms in 
the same risk class as the firms in question. 
If an investor holds an a@ fraction of the 
equity of the levered firm and «*D, bonds, 
the return on the investment in the levered 
firmis . 


QO. if X<0 
; ifO0<X<rDz 
aX+(at—a)rDs if X>rD, 


Let w=min fæ, a*}, ard consider selling - 
a°(Fe+D.)=a°V, of the investment in 
the levered firm and buying an (@°V2/V1) 
portion of the unlevered firm. The return Y9 
on the investments in firms two and one then 
is 


0 if X<0 
a*X +0°X ((V2/Vi) —1) 
(4) Yi= if 0<X<rD, 
aX +a — a)r D+ AX (V/V) —1) 
if X>rD: 


178 THE AMERICAN ECONOMIC REVIEW 


The probabilities G,(0) and G:(0) of no re- 
turn are equal, but if V> V; and earnings 
are positive, Gi(Y)<G,(Y) for Y>0, since 
investment in the unlevered firm yields a 
greater share of the earnings than does 
investment in the bonds: and shares of the 
levered firm. The distribution of Y, domi- 
nates that for F, for the class of increasing 
utility functions, so all equity investors hold- 
ing bonds of firms in the same risk class pre- 
fer to sell bonds and shares of the levered 
firm and to purchase shares in the unlevered 
_firm if V> V,. If all equity investors hold 
some bonds of firms in the same risk class, 
then V2>V,, and the value of the levered 
and the unlevered firms will be equal inde- 
pendent of their financing. 

If all equity investors in the levered firm 
do not hold bonds, the M-M theorem is 
valid given a positive probability of bank- 
ruptcy if investors may borrow at the same 
nominal interest rate as the levered firm. 
Assume that the value Vz of the levered firm 
is greater than the value Vj of the unlevered 
firm and that an investor owns an a@ frac- 
tion of the equity of the levered firm and no 
bonds of firms in that risk class. The total 
return Fy is 


0 if X <rD,= Xs 


(5) Y= 
Ta an ifX > X 


If the investor sells his equity aH; of firm 
two, borrows an amount aD, at an interest 
rate r, and invests (E+ Da) in the equity of 
the unlevered firm, the investor owns an 
al Er+ D:)/E1=a V/V: fraction of the equity 
of the unlevered firm.’ Assuming that the 
investor’s equity value «Vz in the unlevered 
firm may be used as the sole collateral® for 
the personal borrowing aD, the investor’s 
total return Y, from the unlevered firm is 


0 if X<rDAVi/V2) =X4 
(6) F= all V/V) X —r D) 
if XxX> X 


If Vo/Vi>1, then X7<X%, and the proba- 


5 The margin requirement necessary to permit suf- 
ficient borrowing is (D2/V2). 

ë That is, if the investor defaults, he forfeits his 
shares of the unlevered firm and none of his other assets. 
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bility G,(0)= F(Xf) of no return from the 
holdings cf shares of the unlevered firm is 
less than the probability G.(0)=F(X%) of 
no earnings from holding shares in the 
levered firm. For Y>0, GY) = F((Vi/V2) 
: (¥/a+rD2)) <G:(Y) = F(Y /a-+rDs) if Ya 
> Vi, since the investor is able to purchase 
2 larger share of the earnings of the un- 
‘evered firm. The distribution function Gi 
dominates Gy for the class of increasing util- 
ity functions, so all investors prefer to sell 
shazes of the levered firm, to create home- 
made leverage by borrowing at an interest 
rate r, and to invest in the shares of the un- 
levered firm. Consequently, the values of 
tae levered and unlevered firms are equal, 
and the cost of capital is independent of the 
dsbt-2quity ratio. 

The above arguments demonstrate that 
the M-M theorem holds if the probability 
of firm bankruptcy is positive, if all equity 
investors in the levered firm hold bonds 
yizlding r of firms in the same risk class, or if 
they may borrow at the same rate as firms 
and the borrowing is secured solely by the 
shares of the unlevered firm.’ This result is 
in contrast to Smith’s Theorem 2 if all in- 
vestors hold bonds yielding r of firms in the 
same risk class. The result is equivalent to 
Stiglitz’s extension, p. 788, of the M-M 
theorem and to Smith’s Theorem 3 for the 
cass in which the investor may borrow at 
the same rate as firms. Risk aversion is not 
assumad here, however. 

Stiglitz’s extension is based on the assump- 
tior that if an investor buys, on margin, 
shares in the unlevered firm using the shares 
as collateral, he can borrow at the same inter- 
est rate r as the levered firm. Smith has 
argued that margin borrowing will be possi- 
ble only at a higher interest rate than that 
at which the firm borrows. To show that the 
investo> can borrow at a rate r using the 
shares in the unlevered firm as collateral, 
consider a lender? with initial wealth W* 


7 St glitz indicates that the M-M theorem holds if 
instead of personal borrowing the investor may sell 
short -he shares of the levered firm pledging the new 
shares of the unlevered firm as the sole collateral. 

8 The distinction between lenders and investors is 
only made for expository purposes. Any lender may also 


. hold skares of the firms. 
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who invests aD, in bonds of the levered 
firm. His contingent terminal wealth is 


W*—aD: if X<0 
(D W=\Wt-aDitax if0<X<rD, 
W*+aD.(r— 1) if X>rDz 


Next suppose that the lender lends aD, to 
the investor who invests a(D,-+,) in the 
unlevered firm and pledges the shares as 
collateral. The collateral: arrangement is 
such that if earnings X are insufficient to 
cover the debt obligation aDyr the return 
‘al V/V X (for X>0) goes to the lender. 
The lender’s contingent wealth W’ then is 


W*—aD, if X <0 
(8) W'= i 
if 0< X<rD: 
W*+aD:(r—1) if X>rD: 


If V> Vi, the lender prefers to lend to the 
investor rather than hold bonds of the 
levered firm, since the distribution of W’ 
dominates the distribution of W for the class 
of increasing utility functions. For V2= V4, 
W and W’ are identical. so the investor is 
able to borrow at the same nominal interest 
rate as the firm if the above. collateral ar- 
rangement can be made.’ Consequently, if 
V:> Vı and the margin permitted is at least 
Da/Vo, investors will create homemade 
leverage by borrowing at a rate r and will 
purchase shares in the unlevered firm rather 
than hold shares of the levered firm This 
process will equate the values of the firms. 


II. Differences in Firm and Investor 
Nominal Borrowing Rates 


If the investors are not able to borrow the 


proportion D:/ V of the investment in the. 


unlevered firm because of margin restric- 
tions, limitations on snort sales, or market 
imperfections, the investor seeking to create 
homemade leverage will be required to 
secure personal borrcwing with collateral 
or to pay a higher nominal interest rate than 
r. The nominal interest rate r* at which an 
investor may borrow to create homemade 

? The same result obtains if both firms are levered and 


the investor invests an (Fi,’V;) fraction in shares and a 
(Di/V}) fraction in bonds. 


BARON: THE MODIGLIANI-MILLER THE OREM 179 


leverage depends on the collateral and may 
differ from the rate r for the firm. Personal 
borrowing creates a new security, and the 
implications of this new security for the M-M 
theorem are investigated in this section. 

Suppose that collateral aC, satisfying 
O0<aC <ar*D,, is pledged against the amount 
borrowed œD, where the amount aC may be 
determined by a specific collateral arrange- 
ment or by personal bankruptcy laws. If 
earnings plus the collateral are insufficient 
to cover the debt obligations (X <(r*D.—C) 
-(Vi/V2)), the investor is assumed to pay 
the lender (a@(V2/V1)X+aC) (with proba- 
bility one). If X>(Vi/V2)(r*D,—C), the re- 
turn plus the collateral covers the debt 
obligations. A lender’s contingent wealth 
Wi with such a loan is 


W*—aDe+aC 

if X<0 
W*—aDrta(C+(V2/Vi)X) 

if 0< X< (V/V) (0*D:—C) 
W*+aDo(r*—1) 

if X>(Vi/V2)(r*D2—C) 


Tfr*¥>7, V> Vi, and C>0, Wi >W for all X 
and Wi >W for X<(V;/V2)(r*D.—C). The 
distribution of Wi, dominates the distribu- 
tion of W, so all lenders with increasing 
utility functions prefer to lend to the inves- 
tor rather than hold bonds in the levered 
firm. Thus, r*<r if C>0. 

If the investor sells his equity aH, in 
the levered firm, borrows aD, at r* by pledg- 
ing collateral aC under the above terms, and 
invests a(Ez- Do) in shares of the unlevered 
firm, the return Yr is 


—aC if X<(Vi/V2)(7*D.—C) 
(10) ee 
For any nominal interest rate r* the distribu- 
tion of Y? does not dominate, for the class 
of increasing utility functions, the distribu- 


tion of the return F3 in (5) on equity owner- 
ship in the levered firm.!° Consequently, the 


(9) W=] 





10 In this case, an investor may wish to diversify be- 
tween ¥¥ and Fz, but the conclusions are essentially the 
same. 
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value of the levered firm may be greater than 
the value of the unlevered firm, since all 
equity owners of the levered frm may not 
prefer to create homemade leverage and 
switch to equity ownership in the unlevered 
firm. ` 

If all lenders have concave utility func- 
tions, a further condition on the nominal 
interest rate r* may be obtained using the 
concept of dominance for the class of con- 
cave utility functions. For r*<r and for 
X<(>)X*=(Vi/V2)(r*D2—C) the prob- 
ability H(W°) that W <W” is greater (less) 
than the probability H,(W®) that Wt < W° 
for all W< (>)W-+aD(r*—1)} as indi- 
cated in Figure 2. Given this property, 
Hanock and Levy (Theorem 3) have shewn 
that ali lenders with concave utility func- 
tions prefer the distribution of Wi to W if 
and only if E(W{)—E(W)>0, where E 
denotes expectation. All lenders thus prefer 
to lend to the investor rather than hold the 
-bonds of the levered firm if, and only if,1? 


(11) EXW;)—E(W) 
=aCF(X*) +a PVV- 1)dF(X) 


0 


‘This condition implies that the distribution func- 
tions of W end Wi cross only once. 

12 The condition in (11) holds for X*<rD: (equiva- 
lently, 7*°<(V2/Vi)G-+C/D2)). If X*>rD then r*>r 
and the distribution of Wf dominates the distribution 
of W for the class of increasing utility functions imply- 
ing that E(Wj )—E(W)>0. 
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rD? 
—e | . XdF(X) 
ye 
toaDo(r*(1—F(X*)) 
—r{1— F(7rD2))) >0 


Let r**8 be defined as the value of r* such 
that E(Wy)—E(W)=0. If F is absolutely 
continuous, d[&(Wi)—E(W) ]/ar*=aD,(1 
—F(X*))>0, so for r*>r** the difference 
in the expected wealth levels is positive.’ 
Tae interpretation of this result is that the 
distribution of Wf is “less risky” than the 
distribution of W if r*>r**, and hence all 
risk-averse investors prefer H, to H. Con- 
sequently, if the expected return from lend- 
ing to investors seeking to create homemade 
leverage is at least as great as that from 
hokding bonds, all risk averse lenders prefer 
to nake secured loans at a nominal interest 
rata of r** or higher rather than to hold 
Lords yielding r. To determine if there is 
any demand for secured loans at a nominal 
interest rate r*, the investor’s opportunities 
must de investigated. 

li all investors have concave utility func- 
tions, all investors may prefer the distribu- 
tion of Y, in (5) to that of Yi in (10), since 
the distributions of Y and F; satisfy the 
concitions of Hanoch and Levy’s Theorem 
3. AJ risk averse investors prefer Y, to Vy’ if 
and cnly if H(¥,)—-E£(Vs‘)>0. Evaluating 
ths cicference in the expected returns yields? 


(12) E(¥2) — E(¥1) 


maCh(X )—e f 


x* 


EY V) XF(X) 


ae f p XC = V/V Ddr) 


+ aDa(r'(1 — F(X") 
— r(1 — F(rD:))) 


18 The nominal interest rate r** is a function of (Vo, 
Yi, CG, ‘, FP, Do, a). 

M4 The :nterest rate r** is less than r, since at V= Vi 
and -**>r, E(W{)—E(W)>0, and E(WI)—E(W) is 
increasir g in +* and in V2 as indicated in (14) below. 

1 Theexpressionin (12) holdsforr* S (V2/ Vi)r-+C/Do. 
If r* > (F/V) +C/Dz, a similar expression may be de- 
termined. 
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where X*=(V\/V2)(r*De—C). If E(¥:) 
—E(Y;/)>0, all investors with concave 
utility functions prefer to told their equity 
in the levered firm rather than to create 
homemade leverage and switch to equity 
ownership in the unleverec firm. 

To investigate firm valuation when col- 
lateral is pledged to create homemade 
leverage, one must determine if investors 


holding equity in the levered firm will wish . 


to borrow at r* and lenders will wish to 
lend at r*. All investors end all lenders are 
assumed to have concave utility functions. 
The differences in expected earnings oppor- 
tunities for investors and expected wealth 
opportunities for lenders are related by 


E(¥:) — EYY) = E(Wi) ~ E(W) 
all — 7o/V,; ° dF x 
+ a(t — “aly f xar) 


If Va=V; and r*=r**, E(Y)—E(Y") 
= H(W{)—E(W)=0. The derivative with 
respect to r* of the differences is 


a[E(¥2) — ECY] 


(19) ðr* 





VgV y 


_ [EW — EW)| 


ðr* 








Vow Vy 


= aLi(1 — F(X") > 0 
All holders of bonds in the levered firm pre- 


fer to lend to equity owners of the levered | 


firm at interest rates r*>r** rather than 
hold the bonds of the levered firm, but none 
of those equity owners prefer to borrow, sell 
their equity in the levered firm, and pur- 
chase equity in the unlevered firm. For r* 
<r** and V= Vi, E(¥.)—E(Y?r) =E(W{) 


— E(W) <0. All equity owners of the'levered ` 


firm may not prefer to hold their equity, and 
some may prefer to borrow at r*<r** to 
create homemade leverage and switch to 
ownership in the unlevered firm. For r*<r** 
all lenders may not prefer to lend to the 
equity owners in the levered firm and hence 
some may prefer to hold bonds in the levered 
firm. 
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Alternatively, if r*=r** with +** defined 
at VeVi, a greater value V, increases 








E(Wi)—E(W) and decreases E(¥2) 
—E(Y č), since for all r* 
[EW — E(W 
ag BEW) - BO) 
ôV: VorVy 
P dd 


= (a/V;) XdF(X) > 0 
0 


a[E(Y.) — E(Y3)] 
ôV: 








Voski 
ear [xara <0 


For V> V, and r*=r** (defined at Ve=V)), 
all bondholders with concave utility func- 


tions prefer to lend to equity holders in the 


levered firm, and there may be some equity 
owners in the levered firm who prefer to 
borrow to create homemade leverage, sell 
their equity, and purchase equity in the 
unlevered firm. The same may occur for 
certain nominal interest rates r*>r** if 
V2> Vi. This process may stop with the value 
of the levered firm greater than the value of 
the unlevered firm if investors and lenders 
may have any concave utility functions. 
Determination of the equilibrium values re- 
quires further assumptions regarding utility 
functions and/or probability distributions. 

As an example, assume that all investors 
and lenders are risk neutral. If Y= V, and 
r*=r**, no equity holder in the levered frm 
prefers to sell his equity, borrow, and switch 
to the unlevered firm, and no bondholder in 
the levered firm prefers to lend to equity 
holders in the levered firm. If Ve=Vi and 
r*<(>)r**, then all (no) risk neutral lenders 
prefer to hold bonds in the levered firm and 
all (no) risk neutral equity owners in the 
levered firm prefer to borrow to create their 
own leverage. Consequently, if Ve=Vi no 
transactions will take place, and Ve= V, and 
r*=r** yield an equilibrium. If V.>Vi, 
then there exists an r*>r**, r** defined for 
the particular V2 and V, in question, such 
that E(W/)—E(W) >0 and 
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-EY à — EC) 
= E(W}) — E(W) 


+a P/V) f XdF(X) <0 
0 

* For example, at r*=r** and V> V, E(W1) 

— E(W) =0 by definition of r** and 


= @ 1 - Vo Vy XGF(X 0 


Since E(W{)—E(W) is continuous in 7*, 
an r*>y** may be found such that all bond- 
holders prefer to lend rather than to hold 
bonds of the levered firm, and all investors 
prefer to create their own leverage and 
switch from equity holding in the levered 
firm to equity holdings in the unlevered firm. 
This process continues until V= V; and 
phe ®*, : 

If some or all investors or lenders are risk 
averse, the process may terminate with the 
value of the levered firm being greater than 
the value of the unlevered firm. Some risk 
averse investors may prefer to be protected 
by the limited liability of the levered firm 
and will not create homemade leverage by 
pledging collateral in order to purchase 
equity in the unlevered firm. Furthermore, 
some holders of the bonds of the levered 
firm may not prefer to lend at a low enough 
interest rate to generate sufficient sales of 
the shares of the levered firm and purchases 
of the shares of the unlevered firm to equate 
the values of the firms. 


IIL. Conclusions 


Using stochastic dominance arguments, 
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tke M-M theorem has been shown to be 
velid if all investors are able to borrow at the 
same nominal interest rate as firms by pledg- 
ing the securities in the unlevered firm as 
collateral or if-investors in the equity of 
levered firms also hold bonds yielding r in 
firms of the same risk class. If because of 
mergin restrictions, for example, the in- 
vestar is required to pledge additional col- 


_laterel, the default risk to the lender is re- 


ducec, and the nominal interest rate paid by 
the invester may be less than the nominal 
interest rate paid by the levered firm. The . 
values of the levered and unlevered firms 
will ‘92 equal if all economic agents are risk 
neutrel, but if investors and lenders are risk 
averse, the value of the levered firm may be 
greate- than the value of the unlevered firm. 
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Patent Life and ReD Rivalry 


By Morton I. KAMIEN AND Nancy L. Scawartz* 


Studies of technical advance have focused 
on incentives to invent, deviations between 
socially desirable inventive activity and that 
most profitable for the individual firm, and 
means of reducing the deviations. These in- 
vestigations have been’ piecemeal, centering 
interest on a single facet o> two to the neglect 
of others. In this paper we will join two 
nearly independent streams of inquiry to 
overcome significant shcrtcomings of each 
and in so doing, present a single more com- 
prehensive model of firm: inventive activity 
in the face of a patent system. 

A patent confers upon its holder an owner- 
ship right to a specific product or process for 
a designated number of years and thereby 
facilitates collection of a reward for inventive 
activity. Justification for patent protection 
rests on the cost of discovery or development 
being high relative to the cost of imitation. 
If a discovery can be quickly imitated, the 
economic gains to the inventor are reduced, 
dulling the incentive for investment in in- 
ventive activity. Patents, by enabling the 
inventor to appropriate economic benefits of 
his contribution over a limited period, coun- 


teract this tendency toward underinvest-. 


ment. 

Unfortunately, while patent protection 
acts to correct one source of resource misallo- 
cation, it creates another, namely monopoly 
over the patent’s lifetime. Thus an important 
social variable is the duration of a patent. 
Recently several investigators have ad- 
dressed the question of patent life, notably 
William Nordhaus (1969), Joseph Stiglitz, 
and F. M. Scherer (1972). Their approach 
stems from Kenneth Arrow’s model for de- 
termining incentives zo invent. Nordhaus ex- 
plores the relationshid between the size of an 
invention, measured by the decrease in unit 
production cost of an existing good, and the 
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life of the patent. He assumes (i) an increas- 
ing concave relationship between the re- 
search effort required and the cost reduction 
achieved and (ii) that the inventor selects a 
level of research activity to maximize the 
difference between total discounted royalty 
revenues and the cost of research. The in- 
ventor’s behavior function relating the mag- 
nitude of the invention sought to patent life ` 
is then derived. Finally, Nordhaus deter- 
mines the socially optimal duration of a pa- 
tent through maximization of a social welfare 
function, given the inventor’s behavior. 
Scherer provides a geometric discussion of 
Nordhaus’ theory and suggests additional 
considerations. Stiglitz’ model differs from 
Nordhaus’ in that patent life is determined 
by maximization of a welfare function sub- 
ject to the condition that the inventor just 
break even. Although all this work consti- 


‘tutes a major step towards providing a 


framework for the evaluation of the patent 
system, it is incomplete, as the authors 
recognize. 

An essential feature of resource allocation 
to inventive activity not dealt with in the 
Arrow-Nordhaus analysis is the consequence 
of rivalry among potential inventors prior to 
the granting of a patent. An implicit suppo- 
sition of their model is that an inventor is 
certain to be granted a patent. Yet it is difh- 
cult to imagine that would-be inventors are - 
not aware that others may be working to- 
ward the same technical improvement and 
that a prior claim to a patent may leave their 
own efforts unrewarded. Thus in the present , 
study of the relationships among patent life, 
the speed of development of processes, and 
the magnitude of invention, an essential role 
exists for rivalry and concomitant uncer- 
tainty about the availability of the patent on 
completion of the R&D. 

A second omission in the Arrow-Nordhaus 
model, related to the first, is recognition of 
the duration of calendar time in which the 
research and development takes place. The 
rapidity with which an improvement is de- 
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veloped has implications for resource alloca-. 


tion. The earlier an innovation is introduced, 
the sooner do its benefits become available. 
On the other hand, more rapid development 
can usually be achieved only at higher cost. 
Comparison of socially desirable timing with 
individually profitable timing has been car- 
ried out by Scherer (1967) and Yoram 
Barzel. Incomplete appropriability of profits 
by the inventor may tend to prolong the de- 
velopment period, while, on the other hand, 
the benefits of being first tend to accelerate 
development. In an earlier paper published 
in 1972, the present authors studied how in- 
complete appropriability and rivalry enter 
the firm’s determination of the introduction 
date of an innovation. In that paper, no 
patent protection was available but imita- 
tion was neither immediate nor its timing 
known in advance. The present paper also 
extends the earlier work on timing of innova- 
tions to include the alternative supposition 
of a patent system, and to permit the magni- 
tude of invention to be simultaneously 
variable, 


I. Invention Opportunity and 
the Cost of R&D 


It is supposed that product or process im- 
provement not extant or not operational at 
the initial time zero could yield total net 
revenues or cost savings of P dollars per unit 
time when developed. The first firm to com- 
plete successful development will receive a 
patent for its effort. The patent is a right to 
collect the net revenues of P over the life of 
the patent, say a period of length L. At the 
expiration of the patent, rivalry eliminates 
excess profits. For a firm that discounts con- 
tinuously at rate r and plans to complete its 
development at time T, the potential prize 
has present value 


T+L 
f et*Padt 
T 


On the other hand, if another firm completes 
its development first and obtains the patent, 
then our firm receives no reward for its ef- 
forts and loses the development expenditures 
already incurred. 

There may be but one potential invention 
contemplated, or there may be a range of 
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possible alternative improvements. In either 
case, we suppose there is no important un- 
certainty regarding the feasibility of bringing 
forth the innovation by devoting the requi- 
site amount of effective inventive effort to 
the R&D project. Analysis of the case in 
which the feasibility of a project is uncertain 
has been carried out by us in a 1971 paper. 
In the first instance, for the single invention 
yie. ding reward flow P, the required effective 
inventive effort is A = A so that 


z aT 0 for A<A 
(la P(A) = { 
P for ADA 


Alternatively, if there is a range of possible 
inventions, the magnitude or size of inven- 
tion is a decision variable. The rate of net 
revenues P from the invention is then as- 
sumed to be an increasing concave function 
of total effective effort: 


(b) P(A) >0, P(4)>0, 


For instance, potential inventions could be 
means of reducing unit production costs of a 
good; then a larger invention is one permit- 
ting greater production cost savings. 

The firm is assumed to be aware of the 
possikility of rival introduction prior to its 
own. This anticipation is not focused on a 
specific rival but rather encompasses the col- 
lectivity of potential rivals. The firm’s as- 
sessment of others’ plans is summarized by 
a subjective probability distribution F, 
where F(t) denotes the assumed probability 
that the composite rival will have introduced 
its improved product or process by time t 
and claimed the patent. 

Since the firm will terminate its develop- 
ment efforts if end when the patent it seeks 
is claimed by another, the actual pattern of 
development spending is of consequence. 
Let 4{t, denote the rate of dollar spending 
for the research project at time t and let 
2(t) be the cumulative effective effort de- 
voted tc the project by time t. The rate of 
dollar spending and the growth of cumulative 
effective effort are assumed to be related by a 


P" <0 


concave monotone function 


z(t) = g(y(t)) 
where z> 0, g’>0, g” <0, for y>0 and primes 
denote derivatives. The concavity of g re- 
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flects diminishing returns to the time com- 
pression of research, encompassing both 
classical diminishing returrs tendencies and 
the uncertain and heuristic features of the 
R&D process as discussed in detail by 
Scherer (1967). Note that uncertainties 
about details in the RaD process are not-in- 
consistent with our supposition of no im- 
portant uncertainty about the feasibility of 
successful development within the given 
time and effort outlines. 

Under the foregoing assumptions, the firm 
chooses a development plan y(t) and com- 
pletion date T to maximize the present 
value of its expected profits from the venture 


(2) Maximize (1 — 
y(t), T 


F(T) f ST enPAdat 


T 
- f ena Fd 


subject to 
T T 
f g(y(t))dt = A, y(t) >20 T>O0 
0 


Development expenditures are made only 
until the patent is issued while rewards are 
collected by the firm only if it is the patent 
recipient. 

Rather than analyze the solution to the 
problem as stated, we make two additional 
specializing assumptions that considerably 
simplify the analysis. Investigation of the 
‘specialized problem may be suggestive of 
patterns to be found with less restrictive as- 
sumptions. Specifically, we let 


(3) F(t) = 1 — e 
(4) g(t) = 9°(t), 


The positive parameter k= F’(t)/(1—F(t)) 
is the instantaneous probability that the 
composite rival will claim the patent in the 
next moment of time, given that he has not 
done so already. 

The problem is solved stepwise. We first 
find the optimal development plan for any 
fixed magnitude of inventive effort A and 
introduction date T. Then the optimal A (if 
variable) and T may be found. Thus we first 
seek the minimum expected expenditure for 
a project of size A with planned completion 


where0 << a< 1 
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at time T, and with the understanding that 
spending ceases if and when a rival claims 
the patent during [0, T]. Inserting assump- 
tions (3) and (4) into (2), we have expected 
cost 


T 
(5) C(T, A;h,r) = min f e tty (t) dt 
0 


subject to 
T 
f ye(t)dt = A 
0 


We can differentiate the Lagrangian form 


| f "ermita — age) 


with respect to y, use the constraining rela- 
tion to solve for the multiplier A, and finally 
find that the desired development plan for 
given T, A is 


(6) y(t) = [nlr + k) A/(errT — 1)]ue 
o -exp [(r + h)t/(1 — a)], 
O<t<T 


where 


(7) 


The present value of the expected develop- 
ment expenditures is then found from (5) 
and (6) to be 


(8) CCT, A; h, 1) 
= Aeln(y + h)/(eretPT — 4) ] 1m 


It can be verified by direct calculation that 
Cr<0, Ca>0, Cx <0, C <0 where subscripts 
denote partial differentiation with respect to 
the indicated argument. The present value 
of expected expenditure on development in- 
creases as the development period is con- 
tracted and as the amount of effort required 
increases. It also increases as the discount 
rate falls, since future expenditures are less 
heavily discounted. Finally, it rises as the 
instantaneous conditional probability of 
rival entry # falls, or equivalently as the ex- 
pected rival entry date 1/4 becomes more 
distant. This follows because the later a rival 
project is completed, the more development 
our firm will have been able to do. 


n = a/(1 — a) 
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II. A Single Potential Invention 


We now consider a firm contemplating an 
innovation the size of which is prespecified; 
that is, assumption (1a) holds. The firm need 
only decide whether it wishes to undertake 
development of the innovation and, if so, to 
select a schedule for performing the R&D. 
Since the minimum expected cost function 
(8) is increasing in effort A, it is evident that 
at most the effort A will be employed. Con- 
sequently the bars under 4, P are occasion- 
ally craitted below where the meaning is 
clear. k 

The gain to the firm planning develop- 
ment over a period of length T is the net 
revenue during the life of the patent, if no 
one else claims the patent before T, and 
nothing otherwise. Thus the expected pres- 
ent value of the invention to be completed 
at time T is, from (1a), (2), and (3), 


THL 
ev ht f e'Pdt = e—&t)TPg/r 
T 


where 
(9) qui-«™ 


The expected cost of the effort has been com- 
puted above in (8). The remaining decision 
` for the firm is the planned development pe- 
riod, T. A decision not to undertake the 
project at all is equivalent to an infinite T. 
Thus, we seek to 


(10) maximize e~¢+)TPg/r 

T>0 

— ANleln(y + h)/(ere+T — 4) ] 2m 
Setting the derivative of (10) with respect to 
T equal te zero and solving yields 
(11) T= — (r+ kj) 

-nf 1 — A(n(r + h))'-*(r/Pq)*} 
The argument of the log function in (11) 


must be positive for T to be well defined; that 
is, for finite T we need 


(12) Allaln(y +A)" < Pg/r 


It can be shown that the second derivative 
of (10), evaluated at (11), is negative so that 
(11) does maximize (10) providing (12) 
holds. Whenever the maximum of (10) exists 
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(i.e., (12) holds), it will be positive and equal 
to ; 


{(Pq/r)* 2 Alntr + h)}i-2} Me 


Ccnsequently, (12) is a necessary and suf- 
ficiert condition for the firm to undertake 
the project at all. Development will occur 
omy if the reward stream P is large, patent 
duzation L (recall (9)) long, the required 
R&D effort A and discount rate r low. Finally - 
riva_cy must not be too intense, or, equiva- 
ently, the expected time of rival claim to the 
nateni must be distant. A project can always 
be discouraged by a short patent life, but 
even an indefinitely long patent (g=1) will 
not being forth development effort unless 
the benefit P is large enough and required 
effort, interest rate, and rivalry are low 
enouga. Significantly, it is possible that a 
Frojec: be socially worthwhile if undertaken 
by a monopolist or public agency .with no 
rivalry yet that no single firm would at- 
tempt it even with the promise of indefinite 
patent protection for the successful rival. 
This conclusion supports the Schumpe- 
terian chesis that monopoly is conducive to 
technical advance. 

The ärm will undertake the project if con- 
discon (12) holds. The speed of development, 
or timing of the innovation, will be de- 
peadent upon the various parameters, as 
mzy be seen by reexamination of (11). In 
pacticular, the planned development period 
will be longer the smaller the value P of the 


. new product or process, the greater the effort 


A recuired to obtain the innovation, the 
shc~ter patent life L, and the higher the dis- 
count rate. 


Ii]. A Range of Potential Inventions 

Next suppose the firm can choose the mag- 
nitude 27 innovation. Specifically, we sup- 
pose tha: the benefit stream P(A) is an in- 
creasing concave function of the amount of 
effort A; ie., that (1b) holds. The objective 
function is the same as in (10) with P re- 
placed ky P(A) and A a decision variable. 
Sett_ng tke derivatives of the new (10) with 
respect ta T end A equal to zero gives 


(13) P™PLA)g/t 
== A[An(r + hh) ] nen tT 
JfentrtnT -= 1] 2/2 
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(14) ev "FTP A)g/r : 
z [An(r + hyr raler ttot = q |e 


The second-order conditions for a maximum 
can be shown to hold whenever (13) and 
(14) do, so there is at mest one solution to 
these equations. Further, it can be shown 
that the maximum expected profit from 
R&D is positive so (13), (14) implicitly give 
the optimal values of invention magnitude A 
and timing T, if the Ra Dis to be undertaken. 
The manner in which the firm’s optimizing 
choice of magnitude and timing depend on 
the parameters of the problem may be de- 
termined from the total differentials of (13) 
and (14). After some tedious manipulations, 
it can be shown that the magnitude of inven- 
tion sought varies directly with patent life 
and inversely with the discount ‘rate and' the 
intensity of rivalry. The way that timing 
varies with parametric change is unclear, but 
depends on the form of the function P(A). 
In the special case P(A) =kA®, 0<b<1, the 
development period is independent of patent 
life and is longer the lcwer the interest rate 
or the degree of rivalry for the patent. _ 


IV. Summary 


Heretofore theoretical study of the effect 
of patent life on innovation has been based 
on the highly restrictive assumption that 
there is no rivalry for the patent. We have 
relaxed that assumption and investigated a 
firm contemplating an R&D project under 
rivalry. In our study, if the firm is first with 
the improvement, it gains a patent and as- 


sociated revenues for a finite period. On the: 


other hand, if a rival completes its R&D first 
and receives the patent, our firm gets noth- 
ing, losing whatever investment has been al- 
ready made. The winner takes all. 

We first found the cost minimizing de- 
velopment plan for any project size and de- 
velopment period. Under the specific formu- 
lation, the expected expenditure varies di- 
rectly with the magnitude of improvement 
and the speed of development, and varies in- 
versely with the degree of rivalry and the 
discount rate. For the case of a single poten- 
tial invention of given size, we found a neces- 
sary and sufficient condition for the firm to 
undertake development. In brief, the inven- 


tion will occur only if the reward stream and « 
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duration of its receipt are sufficiently large 
and the requisite R&D effort, discount rate, 
and rivalry sufficiently small. 

When invention size is also subject to 
choice, it varies directly with patent life and 
inversely with the discount rate and rivalry. 
If benefits from the invention can be written 
as a power function of inventive effort, the 
firm’s choice of development period turns 
out to be independent of patent life. 

Thus, we have sought to extend the Arrow- 
Nordhaus model of inventive activity and 
optimal patent lifé to include the previously 
neglected but everpresent rivalry among po- 
tential innovators, uncertainty, and choice 
of timing as well as magnitude of inventions. 
Obviously, further generalizations encom- 
passing additional realities. of inventive ac- 
tivity are in order. The plausibility of the 
conclusions regarding rivalry, timing and 
magnitude of inventions, and patent life 
reached with the present model leads us to 
believe that it provides a solid basis for fu- 
ture investigations. 
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Life Cycle Consumption and Labor Supply: 
An Explanation of the Relationship 


Between Income aad ‘Consumption 
Over the Life Cycle 


By James Hecxwan* 


In a recent paper in this Review, Lester 
Thurow presents empirical evidence in ap- 
parent contradiction with the conventional 
life cycle consumption theory enunciated by 
Franco Modigliani and Richard Brumberg, 
Menahem Yaari, and James Tobin. That 
theory predicts no necessary relationship be- 
tween consumption and income receipts at 
any age, but Thurow demonstrates a strong 
relationship and shows that income and con- 
sumption expenditure both peak in the age 
interval 45-54, Thurow’s principal explana- 
tion for his finding is that credit market re- 
strictions prevent consumers from borrowing 
as much against their future income as they 
desire at the going interest rate. As long as 
income tends to increase with age, and dis- 
counted future income cannot be fully trans- 
ferred at the borrowing rate, a consumer’s 
-effective net worth increases with age which 
causes increasing consumption with age. 
Based on this argument, Thurow recom- 
mends government intervention into the 
consumption loan market to allow for opti- 
mal adjustment of consumption. 

Keizo Nagatani explains the same facts by 
building a model based on the uncertainty of 
future income. By adjusting expected future 
income for risk, a “typical?” consumer will 


buy less than he would in a riskless environ-’ 


* Columbia University and the National Bureau of 
Economic Research. This research was sponsored by a 
U.S. Department of Labor Manpower Administration 
dissertation grant. I am deeply indebted to Edmund 
Phelps for comments, and to members of my disserta- 
tion committee at Princeton: Orley Ashenfelter, Stanley 
Black, Richard Quandt, Albert Rees, and Harry Kelej- 
ian. I retain responsibility for all errors. This paper is 
not an official National Bureau publication since the 
findings reported herein have not yet undergone the full 
critical review accorded the National Bureau’s studies, 
including approval of the Board of Directors. 
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ment with the same expected income stream. 
Eowever, being the typical consumer, he 
realizes his expected income, and he succes- 
sively revises his consumption plan upward 
siace kis realized income exceeds his risk 
adjusted income forecast. For this reason, 
his consumption expenditure and income 
streams are closely related. 

Bota authors relax a standard neoclassical 
assumption to obtain their theoretical re- 
su.ts: Thurow assumes imperfect credit mar- 
kezs while Nagatani invokes uncertainty. 
Hewever, their different explanations lead to 
different policy implications, since Naga- 
tari’s results provide no basis for govern- 
merit intervention to break down institu- 
tionai karriers in the credit market.? 

Ta tkis paper, we present an alternative - 
neoclassical model which can explain 
Thurow’s results without resort to either 
crecit market imperfections or uncertainty. 
Rather chan treating income as exogenously 
given, we view earnings as resulting from a 
life cve.€ labor supply decision. If individuals 
are zree to set their hours of work, and if 
wage rates change. systematically over the 
life cycle, the path of consumption of market 
goods will depend on the wage rate at each 
age tnless goods and leisure are independent 
of eazh other in utility. , 

There is strong empirical evidence that 


1 Bo-h erthors also discuss alternative explanations 
such as family composition effects, shifts in preferences, 
and measurement errors. 

2 One might argue that some portion of the risk ad- 
justmemt of income in the Nagatani model is due to 
“marka imperfection.” However, in the presence of 
uncertainty, market imperfection is not a well-defined 
operaticnal concept and specific policy recommenda- 
tions ate more difficult to obtain. I am indebted to 
Phelps for this point. 
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wage rates vary over the life cycle? We 
demonstrate below that if the interest rate 
equals the rate of pure time preference, the 
level of consumption by age moves exactly 
with the path of wage rates if time and goods 
are substitutes in utility. Allowing for a dif- 
ference between the rate of time preference 
and the interest rate, an association remains 
between wage rates and consumption but it 
is not as precise. 

In the first section of this paper, we pre- 
sent an informal statement of the model. 
The second section is devoted to a rigorous 


derivation of these propositions. 
j 


I 


Standard life cycle models assume that the 
consumer’s preferences for goods are the 
same at each age, and independent of goods 
consumption at other azes, with future util- 
ity discounted at an exponential rate.4 These 
models either ignore the consumption of 
leisure or assume that Aours of work are in- 
stitutionally fixed so that a given lifetime 
wage path implies ar exogenously deter- 
mined income stream.® The only factor cre- 
ating differences in goods consumption by 
age is the interest rate net of pure time pref- 
erence. If the rate of interest exceeds the rate 
of time preference, a consumer has an incen- 
tive to postpone his consumption of goods to 
later ages. 

In our model, we introduce an explicit 
labor-leisure choice at each age, maintaining 
the assumption that the utility at one age is 
independent of the consumption of goods and 
leisure at other ages. The rates of interest 
and time preference continue to operate on 
consumption and leisure in the usual way, 


3 See for example the work of Michael Hurd. 

4 The objections to this utility specification are well 
known, but it is widely used (see Yaari, Modigliani- 
Brumberg, Nagatani). Fer a statement of those objec- 
tions, see J. Hicks, p. 261. 

5 Frank Ramsey explicitly considers an intertemporal 
model of consumption and work effort. However, he 
assumes both intertemporal and contemporaneous 
additive separability of the preference function in goods 
and leisure. We demonstrate below that the latter as- 
sumption leads to the same predictions as standard 
models of life cycle consumption which exclude the work 
decision from consideration. 
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but a new factor is added. If the price of 
leisure is high at certain ages, individuals 
tend to consume less leisure at those ages.® 

To focus on this effect, suppose that the 
interest rate and rate of time preference are 
zero, and that the price of goods is the same 
at all ages. If market goods are complements 
with leisure in the sense that the marginal 
utility of leisure increases with increments in 
the consumption of goods,’ the consumer has 
an incentive to economize. on both his con- 
sumption of goods and leisure at ages where 
the price of leisure is high, since there are 
gains in utility from consuming time and 
goods jointly. In this case, he works more 
and saves more at ages with higher wage 
rates than at other ages. If market goods are 
substitutes for leisure in the sense that a re- 
duction in the consumption of leisure raises 
the marginal utility from consuming goods, 
at ages where the price of leisure is high rela- 
tive to other ages, the consumer has an in- 
centive to economize on his leisure but spend 
more on goods. In this case, at ages where 
wage rates are high, consumers work more, 
earn more, and consume more than at ages 
where wages are lower. 

Upon introducing the effect of time pref- 
erence and interest rates, and assuming that 
the rate of interest exceeds the rate of time 
preference, one finds that the consumption of 
goods and leisure tends to be pushed towards 
later ages, but the wage-induced pattern 
of consumption remains, albeit somewhat 
blurred. We formalize these intuitive state- 
ments below. 


§ The same intuitive model is suggested by Milton, 
Friedman, p. 206, and is applied by Robert Lucas and 
Leonard Rapping in their analysis of the Phillips curve, 
p. 266. 

1 This definition of complementarity, used by F. Y. 
Edgeworth, Irving Fisher, and Vilfredo Pareto, differs 
from the more conventional definition which refers to 
the sign of substitution effects resulting from the effect 
of a price change of one good on the consumption of 
another good. As Paul Samuelson, p. 183, notes, this 
“direct” definition depends on a cardinal specification 
of the utility function. Since we follow Modigliani- 
Brumberg, Yaari, and Tobin in assuming additively 
separable intertemporal preferences, we have in fact 
assumed a cardinal specification for the utility function 
at each age. 


190 


II 


We assume that the consumer has a 
strictly concave twice differentiable utility 
function U(L(t), X(t)) which is the same at 
each age (t). X(t) is his consumption of mar- 
ket goods, and L(t) is his consumption of 
leisure. Two commodities are employed as a 
simplifying device. Invoking the composite 
commodity theorem, the argument remains 
valid if there are many goods whose relative 
prices do not change with age, and if we in- 
troduce the many uses of Jeisure discussed by 
Gary Becker. Continuous time is used to 
facilitate the derivations. All of our results 
remain valid if time is segmented into dis- 
crete periods. 

Allowing for time preference at rate p, a 
consumer with horizon T has a lifetime util- 
ity function 


(1) f * HU (L(t), X(t)idt 


At each age, he has a fixed amount of time 
M available so that if he consumes L(t) 
units of leisure, his work time is M — L(t). 
The price of goods at age t is defined to be 
P(t) while the price of time at age t is W(t), 
and his money earnings at each age are 
W(t)(M—L(t)).8 

Letting 7 be the rate of interest, A(0) 
initial assets, and assuming that no con- 
straints are imposed on borrowing or lending 
except that all loans must be repaid, the con- 
sumer’s lifetime budget constraint in the ab- 
sence of bequests is i 


D O+S woa- o) 


— P(t)X(t)|dt = 0 


The consumer is assumed to maximize (1) 


8 It is possible to introduce human capita] accumula- 
tion so that more work at one age raises future wages. 
In this case, the price of time includes the conventional 
money wage rate and the effect of an extra unit of 
work effort on discounted future earnings. These con- 
siderations complicate, but do not alter, the essential 
arguments of this paper. A retirement period may also 
be introduced without altering any of the essential con- 
clusions. For a more complete treatment of these 
issues, see my dissertation, Essay I. 
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subject to (2). Letting U; be the partial de- 
tivative of U with respect to its ith argu- 
mer.t, the necessary conditions for an in- 
~erior maximum are 


(3) Ult) — Ae’ (t) = 0 
(4) U(t) — Mett P(t) = 0 


anc. (2), where à is the Lagrange multiplier 
associated with constraint (2) and is positive 
if this constraint is effective. From the strict 
concavity of U( ), these conditions are also 
suffident for a maximum. (See G. Hadley 
and Murray Kemp, p. 228.) 

One immediate implication of the model is 
tkat the discounted lifetime marginal pro- 
pensicy to consume goods out of initial net 
worth need not be unity. Thus it is not nec- 
essary to introduce bequests to achieve this 
result as Yaari has done.? To see this, differ- 
entiat2 equation (2) with respect to A(0) to 
obtain 


a ðX 
1= f eP) —-——— dt 
9 


š „n OL(t) 
+f eW (t) ——— dt . 
0 0A(0) 
The first term on the right is the discounted 
lifetime marginal propensity to consume 
goods cut of initial net worth, and it need 
not be aunity as long as dL(t)/dA (0) £0. 
It is useful at this point to collect well- 
known results about strictly concave func- 
tions which are needed below. Letting U;; be 


. the second partial derivative of U( ) with re- 


spec: to its ith and jth arguments, strict con- 
cavity implies 
Ui Uis 


Uz <0 
Un Un 


(5) 





>0, Uı1<0, 





while Uy is indeterminate in sign. Uy= Un 
from the twice differentiability of U( ). 

From the strict concavity of U( ), we may 
solve for L(t) and X(t) as functions of 
het P(-), and he" (t): 


(6) | Ei} = L[Mee W(t), A\e%-*P(t)] 


? Ralph Picuts noted the same point in a one period 
model. 


VOL. 64 NO. 1 


(7) X(t) = X[reO W(t), NeO-M*P(t)] 


Letting L; and X; indicaze partial deriva- 
tives with respect to the ith argument of L 
and X, respectively, 


(8) Iy<0, X2<0 


while Z, and X, are equal and ambiguous as 
to sign. 

To prove these propositions about the par- 
tial derivatives, substitute equations (6) and 
(7) into equations (3) and (4), and differenti- 
ate with respect to the erguments of equa- 
tions (6) and (7). This manipulation leads to 


the matrix equation 

Uy | re aa = f; 0 

Un Und LX X2 0 1 
Multiplying by the inverse of the first matrix 


on the left which is guaranteed to exist by the 
strict concavity of U, we reach 


Li el--[ Un =] 
Xi Xe DL~Ty Uy 


Uri Uy 
Un Un 


where 


> 0 by condition (5). 








It is immediately apparent that Ly= X1, and 
that if, and only if, Uis=0 (Xy=L.=0) will 
the path of consumption be independent of 
the wage pattern. 

To facilitate the anelysis, it is convenient 
to characterize the wage and price paths by 


(9) her) (t) = ALW (0) + bmt) Jetot 
(10) Ae’-PEP(t) = AP(O) erent 


defining m(0)=0. We assume that the price 
of market goods (P(t)) does not change with 
age, but we allow for wage growth by intro- 
ducing the term m(t). 

A consumer stationary state is defined as 
the case where p=r, and 6=0. In this state, 
it is obvious from equations (6) and (7) that 
the individual consumes the same leisure 
(L(0)) and market goods (X(0)) at all stages 
of his life cycle. 

Suppose we disturb ‘this state by imposing 
wage growth keeping p equal to r. Since we 
. seek to characterize consumer life cycle pro- 
files, it is convenient to normalize all values 
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of leisure and consumption with respect to 
their initial values L(0) and X(0), respec- 
tively. 

The effect of this displacement on normal- 
ized demand may be written as 


(zo| - 
ðb b=0 


io {2.01 [ 700) = + rm(o | 


+[zcnP@ =] 


L(t) 
EO) 





an any 
[nowo = + LOPO =| 


2) 


ðb bex0 
a {xx t) [vo =e wato | 


+[xoro2h 


X(t) 
~ XX0) 





On On 
| x0) ey + X2(0)P(0) = 


The partial derivatives are evaluated in the 
neighborhood of b=0, the stationary state 
position. Since at the stationary state L(t) 
= 1(0), Li(t)=L,(0), X(t) = X(0), and X,(t) 
= X,(0), these expressions may be simplified 


to 
(zo) 








L(t) 
ab ok A L(0) © 
X(t) 
i (xo) RELO i 
ðb lomo xo) 


Since £i:<0, the age with the highest wage 
rate (i.e., the age with the largest m(t)) is the 
age of minimal consumption of leisure and 
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hence the age of maximal work and earn- 
ings. ! 

The sign on X; is indeterminate. If goods 
and leisure are direct complements (U> 0), 
the age for peak wage rates is the age for 
minimum goods consumption. If time and 
goods are substitutes (Ux<0), the age of 
peak wages and earnings is also the age of 
peak goods consumption. Only if leisure and 
goods are independent in utility (U2,=0) 
would goods consumption remain the same 
at all ages when wage rates differ by age, and 
in this case the predictions of standard life 
cycle consumption models remain intact. 

Simple as this model is, it-can account for 
the observed relationship between earnings 
and consumption if goods and time are direct 
substitutes in utility (U2<0). Recent em- 
pirical work suggests that male hourly wage 
rates rise to a peak in the age range 45-54 
and fall off afterward." 

In this simplified model, the only force 
causing differences in the consumption of 
leisure and goods by age is the pattern of 
wage growth. The introduction of a differ- 
ence between the interest rate and the rate of 
time preference sets other forces in motion. 
To fix ideas, suppose wage rates rise mono- 
tonically with age. If the interest rate exceeds 
the rate of time preference, the consumer has 
an incentive to consume more goods and 
leisure at older ages.!? But since wage rates 


increase monotonically with age, the con- ` 


sumer has an incentive to consume less 
leisure as he ages, and, if goods are comple- 
ments with leisure, fewer goods with advanc- 


10 In order to cast the theory into observable phe- 
nomena, we must replace differentials with differences 
from the initial stationary state values, Equivalently, 
we apply the mean value theorem to L(t)/L(0) in a 
neighborhood of the stationary. state path. Thus 
(d/db)(L(t)/L(0))db becomes A(L(t)/L(0)). 

u Hurd finds a peak for the wage rates of white males 
in the age range 45-54 using the one in a thousand 
Census data for 1959, and the Survey of Economic Op- 
portunity (SEO) data for 1966. See his Table 3, p. 194. 
Using the SEO data, we regressed hourly wage rates on 
schooling, age, and age squared, allowing for interac- 
tions between schooling and age. We found a peak for 
hourly wage rates at ages 48-50 for males with 10-12 
years of schooling with an approximate standard devia- 
tion of four years. Thurow reports a similar age peak for 
income. 

12 See H. G. Lewis. 


MARCH 1974 


ing age. In this tug of war, any result can 
emerge, and in particular it is possible that 
hcurs of work and the consumption of goods 


‘will reach a peak at an interior age in the life 


cycle. 

To see this more clearly, we again differ- 
antiate the normalized demand functions 
with respect to 6 in a neighborhood of the 
stationary state. We now let p and r be un- 
equal. After some manipulation we reach 


°C) 








(11) ————— aia) m(t 
i ðb b=0 L(0) 
Ae — r)t es r)t T 
TLW(0) + L:P(0 
ite (0) + L2P(0)] 
X(t) 
_< (Fo) AX:(0) 
(12) = m(t) 
ðb bend X(0) 
` pe 
fe ne [XW7(0) + X2P(0)] 


The term in brackets in each expression 
must be negative if X(t) and L(t) are normal 
goods. From equation (11), it is seen that 


13 Tc see this, differentiate equations (6) and (7) with 
respect to A (0) to obtain 


aL(t) an 
ad 0) = e(L,W(t) + LeP(t)] — 3A) 
ax) o an 
sine XW (t) + <P] 10 


Since a4/6A (0) <0, and the assumption of normality 
implies that the partial derivatives on the left must be 
positive, the expressions in brackets must be negative. 
To see why 04/0A (0) <0, we note that 


ae i Í enu (Lit), xwa] = 





Then 
OA = T = ‘aL(t) ax (t) Un U 
aA foo a 40) TO [ Ui Usa | 
aL(t) í 
34 (0) 
axy (#3. 
ðA(0) 


since tie strict concavity of U implies that the qua- 
dratic form inside the integral is negative definite. 
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the age of peak wage rates is not necessarily 
the age of peak work effect, unless p=r. 

To pursue the example of monotonic wage 
growth, suppose that r>p, and that m(t) in- 
creases with age (t). It is possible that the 
age of peak work effort occurs at a boundary 
of the life cycle, i.e., O0 or T. But if a peak 
comes in the interior of this interval, the age 
of peak work effort comes before the age of 
peak earnings since earnirgs are the product 
of hours worked and wage rates, and the lat- 
ter increase monotonically with age by as- 
sumption. 

In this example, only if X, is negative 
(Uy>0) and suitably strong will we observe 
a peak in the consumption of goods at an in- 
terior age of the life cycle. If r <p, we observe 
an interior peak only if X, is positive 
(U2<0). 

If wage rates rise to a peak and decline 
after a certain age, as Hurd’s research sug- 
gests, the analysis is only slightly more com- 
plicated. Again, it is >ossible to observe 
peaks for hours worked and the consumption 
of goods only at the boundaries of the life 
cycle. If these péaks occur at interior ages, 
and r>p, the peak age for hours worked 
comes before the age of peak wage rates, and 
the age of peak earnings occurs between these 
peak ages.!4 

It is instructive to compare the ordering of 
the peak ages for hours worked, consump- 
tion, earnings, and wage rates, in a simplified 
model where the interest rate equals the rate 
of time preference, to a model where they 
differ. In the first model, the peak age is the 
same for all variables if Xı>0(Ux<0). Al- 
lowing for a difference between the interest 
rate and the rate of time preference, and as- 


4 To prove this, assume that wage rates, W(t), and 
hours worked, A(t), are continuous functions. From 
equation (11) it is clear tkat if r>p the peak age for 
hours of work cannot occur after the peak age for wage 
rates. The age of peak wage rates (ts) is implicitly de- 
fined by W’ (ts) =0, where X denotes the derivative with 
respect to t. The age of peak hours worked (t:) is 
defined: by 4'(ti)=0. The age of peak earnings (tə) is 
defined by 


_ wit) 
Wit) 


kit) 


moro = 0 Ht). 


Then clearly tı <t: € ts. 
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suming r>p, the peak age for hours of work 
comes before the peak age for wage rates if 
X1>0. 


„= In fact, it is observed in the Survey of 


Economic Opportunity (SEO) data that the 
peak age for hours of work occurs in the age 


“interval 39-44 (Heckman, Essay II, p. 24). 


This comes before the peak age for wage 
rates and earnings which in these data oc- 
curs in the age interval 45-54. Given 
Thurow’s finding on the peak age for the 
consumption of goods, the data appear to be 
broadly consistent with a model of r>p, 
X1>0(U» <0), with a peak in wage rates oc- 
curring in the age interval 45-54. 

However, this is only one possible expla- 
nation of Thurow’s facts. We have already 
shown that even if wage growth is mono- 
tonic, it is possible to have a peak in con- 
sumption and hours of work in the middle 
years of the life cycle. More exotic patterns 
for wage rates, interest rates, and time pref- 
erences can easily produce the same results, 
as can changes in the pattern of goods prices 
by age. 

Without a more extensive empirical analy- 
sis of wage patterns it is impossible to be 
more precise about the exact set of assump- 
tions about preferences necessary to explain 
Thurow’s results. Nevertheless, we can un- 
equivocally assert that Thurow’s findings are 
consistent with a model of perfect certainty 
and perfect credit markets if consumers face 
anticipated changing wage rates over their _ 
life cycle, and are free to choose their hours 
of work. 

III. Conclusions 

In this paper, we have shown that 
Thurow’s empirical results are consistent 
with a neoclassical model of life cycle con- 
sumption and labor supply. It is not neces- 
sary to resort to credit market restrictions or 
uncertainty to explain his facts. 

With this in mind, we join Nagatani in 
questioning Thurow’s conclusions in favor of 
government intervention in the loan market 
to ensure optimal consumption patterns. 
Since labor supply behavior and uncertainty 
can also explain Thurow’s empirical results, 
we must sort out the relative importance of 
each of these factors in determining observed 
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consumption patterns before firm policy pre- 
scriptions are possible. 

Throughout this paper, we assume exog- 
enous wage growth, and a single earner. 
The seme predictions developed in this paper 
emerge from a more general model with wage 
growżh due to human capital investment. In 
such a model, the “shadow price” of time 
plays the role of the market wage in this 
paper, and differs from the observed market 
wage because work at one age may affect 
future earnings. (See Heckman, Essay I.) It 
is alsc relatively straightforward to general- 
ize our results to multiple worker households, 
although few new analytical insights emerge. 
The resulting life cycle consumption path 
depends on the wage paths of all earners in 
the household. 
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Money Illusion and the Aggregate 
Consumption Function: Note — 


By Georcer D. Cratc* 


This paper presents empirical evidence 
which strongly supports the findings of Wil- 
liam Branson and Alvin Elevorick which ap- 
peared in the December 1969 issue of this 
Review. The results given below are based 
upon an aggregated price variable which 
should be disaggregated in further work if 
the multicollinearity problem can be over- 
come. That is, Alex Cukierman’s suggestion 
(in the March 1972 Review) should be fol- 
lowed if it can be implemented without in- 
troducing so much collinearity that it biases 
the results towards concluding that there is 
no money illusion. It skould be pointed out 
that even with a great deal of multicollinear- 
ity, Cukierman empirically accepts the same 
conclusion that Branson and Klevorick ac- 


cept. They all find money illusion to be pres-. 


ent. We further note that this conclusion is 
with reference to “actual” consumption, 
which excludes consumer expenditures on 
durables (but includzs depreciation and 
imputed rent for consumer durables, as well 
as consumer expenditures on nondurables 
and services). 


I. Results of the Estimation of Four 
Aggregate Consumption Functions 


The following results extend the findings 
of Branson and Klevorick in several ways: 
(a) predictive accuracy is added as a cri- 
terion in order to help differentiate among 
functions; (b) data are quarterly from 1952-I 
to 1970-I instead cf 1953-I to 1965-IV; 
(c) the functions are estimated with and 
without the price variable so that predictive 
accuracy can be compared; and (d) two 
wealth variables are used instead of just one. 

The four functions are, without lagging 
(in the Branson-Klevorick notation): 


* Associate professor >f finance, Northern Illinois 
University. I would like to thank William Brown and 
Paul Eaton for their hetpful comments. I am also in- 
debted to the referees for many useful suggestions. 
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(1) G = Pyke’ 
(2) a = eye wre 
(3) = ey he Pre 
(4) 6 = e yw Pret 


(Branson-Klevorick function) 


Functions 3 and 4 are exactly the same as 
functions 1 and 2, respectively, except that 
P? enters multiplicatively into each function. 
Functions 3 and 4 will be called the P, func- 
tions in what follows. All variables! except 
P, are real per capita; c is actual consump- 
tion (defined above) in period t; y, is dis- 
posable personal income in period t; l, and 


.W, are, respectively, liquid assets and net 


worth for households at the beginning of 
period t; and P, is the all-items CPJ in 
period t. 

One difference from Branson and Kle- 
vorick’s study is that disposable personal 
income is used here in place of labor in- 
come. This is done for two main reasons 
(besides the fact that labor income is par- 
ticularly difficult to derive accurately and 
currently on a quarterly basis): 1) Branson 
and Klevorick found that their main conclu- 
sions were not sensitive to this substitution, 
and 2) comparison to other consumption 
functions is facilitated if the same income 
variable is used. Point 1) is strongly sup- 
ported by our quantitative results in Table 1, 
where function (4) is the modified Branson- 
Klevorick function, It is seen that the coeffi- 
cients on in y, and In w, (.662 and .113) are 
very close to those found by Branson and 
Klevorick (.661 and .127). 

The motivation for using the second 
wealth variable, liquid assets, is to see how 
sensitive the results are to the selection of the 


1 See the Appendix for further details. 
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TABLE 1—EstimatTep COEFFICIENTS 
. FOR THE FOUR FUNCTIONS® 











Function in ye Inh In we In Pt bo 
0) 1.745 —0.590 —1.403 
(13.97) (—6.04) (—5.95) 
(2) 0.730 0.258 —0,385 
(37.13) (14,58) 1 (—7,51) 
13) 0.858 —0.134 0.427 b 
(30.77) (—5.16) (19.24) 
(4) 0.662 0,113 0.312 b 
(47.52) (7.51) (14.87) 





8 T-values are in parentheses, 
The intercept (be) is not significant (a =.05) and is suppressed. 


wealth variable. Since /, is the most com- 
monly used wealth variable in consumption 
functions, along with net worth, A is selected. 
(If the linear form were utilized, function 
(1) would be James Tobin’s consumption 
function.) Of course, liquid assets are only a 
small portion (about 15 percent) of net 
worth and represent the most visible part of 
wealth for the majority of consumers. Thus 
the two variables may be related much dif- 
ferently to actual consumption. Whether this 
is true or not, it is of interest tc notice any 
differences between the results when using 
` w, and i, particularly with respect to the 
money-illusion issue. 

The predicting takes place at intervals of 
four quarters, starting with the prediction of 
1963-I through 1963-IV by using the sample 
period of 1952-I through 1962-IV. The four 
predicted periods are then added to the sam- 
ple period and the following four quarters (or 
less if data are nearly exhausted) are pre- 
dicted. Thus the sample period begins with 
44 quarters and continues to grow until it 
includes all 73 quarters. Therefore, 40 per- 
cent of the time period has been predicted 
(using reported values for the independent 
variables) with each of the four functions. 

‘The results of the estimations are pre- 
sented in Tables i and 2.2 Functions (3) and 
(4) (the P, functions) are the consumption 
functions which either indicate the presence 
or the absence of money illusion (called 


2 The results in Tables 1 and 2 are based upon all 73 
quarters, and they are all from the estimation of the 
logarithmic form exemplified below, with lags. 
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mcney-illusion consumption functions in the 
Branson-Klevorick terminology). Each vari- 
able used in functions (1) through (4) is 
transformed into logs and is lagged as speci- 
fed in Tacle 2. As an example, the logarith- 
mic form of function (4) with lagging is: 


. ; I J 
ince, = By + >D yi ln Yi + bD Ôj ln Wij 


i=0 . j=0 


K 
+ D nln Prk + 


k=0 


Table 1 gives the regression results for the 
funczions. The money-illusion consumption 
functions (3) and (4) can be compared di- 
rectly to their counterparts (1) and (2) which 
do not allow any money-illusion effect, if 
present, to surface. In terms of the coeff- 
cients for Iw P, and their respective ¢-values, 
the results in the P, functions do not differ 
very much. They are both fairly similar to 
the Branson-Klevorick coefficient (.418) and 
bath indicate the presence of money illusion. 
Thus the presence of money illusion is not 
sensitive to the choice of the wealth variable 
heve, even though the effects on In c, are of 
opposite sign. Note that in function (4) the 
i-vzlue for Im P, is even larger than that 
found sy Branson and Klevorick (11.6) when ` 
they used the shorter period of 1953-I 
througa 1965-IV. 

A. few more points worth noting in Table 1. 
When liquid assets are used the coefficient on 
ln y, is much more reasonable in the Ps func- 
tion (3) than when P; is not included (func- 
tion (1)). Furthermore, the ¢values for 
In y, increase substantially in both cases 
when P; is included. Lastly, the influence of 
the wealth variables is decreased greatly 
when we move to the P, functions. Since the . 
abserice cf autocorrelation is indicated in the 
P, functions but not in functions (1) and (2) 
(see Table 2), the coefficients in the P, func- 
tions are more reliable. All of these points 
indicate that the inclusion of the price vari- 
able is qaite worthwhile. 

The results in Table 2 support the 
Branson-Klevorick approach, as well as the 
specific formulation of their money-illusion 
consumption function (4). The first point to 
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TABLE 2—-RESULTS OF THE ESTIMATION OF THE Four FUNCTIONS 
Average Short-Run 
Relative z Marginal 
Error Do Propensity to = Lag 
Function (percent) red bo Consume? D.W. Wi Specifications? 
(1) 1.516 —0.116° 0.482 0.532 (+) +» .9957 y (9,3), 2 (9, 3) 
(2) 0.493 0.052° 0.279 0.978 (+) .9984 y (9,3), w (9, 3) 
(3) 0.407» 0.427 0.026: 0.278 1.614 (No) .9991 4 (10, 2), h (9,2), Pe (10, 2) 
(19.24) 
(4) 0.278" 0.322 0.113¢ 0.180 2.068 (No)  .9994 — y, (10, 2), we (4, 3), Pr (10, 2) 
(14.87) 





a Italic indicates that the function predicts better than both of the naive models. 

b The t-value for the sum of the price coefficients is in parenthesis. 

¢ Elasticities of ce with respect to /, or w, which are based upon the present quarter effect only. 

ISRMPC = (yo) (Crovo1/Yi97cm1) where yo™ (3c/c)/(3y/y) for the current period. 

e Results of the Durbin-Watson test: + (No) indicates positive (No) autocorrelation. A two-tailed test is used 
with a .05 level of significance. All D.W. results are from the nonhomogeneous forms. : 


Corrected for degrees of freedom. 


£ First number is the number of quarters lagged. The second number is the degree of the polynomial. 


note in Table 2 is that the average relative 
error (ARE) of the predictions are both re- 
duced when the price variable enters into 
each of the functions (from 1.5 to 0.4 percent 
and from 0.5 to 0.3 percent).? Furthermore, 
functions (1) and (2) don’t even predict as 
well as the best of tke naive models (no- 
change and equal-charge), whereas both of 
the P, functions predict better than the best 
naive model.4 

Continuing across Table 2, having already 
discussed the coefficients on ln P, above, it 
can be seen that the inclusion of P, brings the 
values of the short-run marginal propensity 
to consume into a smaller range: .18 to .28 
with Ps as opposed to .28 to .48 without Py. 
Next, there is no autocorrelation indicated in 
the P, functions whereas positive autocorre- 
lation is indicated in functions (1) and (2). 
Thus we can have more confidence in the re- 


3? Average relative error = (sum of the percents of pre- 
dictive error)/(number of predictions). The root-mean 
of the squared-errors of tae predictions are also all re- 
duced when the price variable enters into each of the 
functions. 


4 The two naive models are C,=be+:C,_, (no-change 
model) and (AC),=bo-+0:(AC)¢1 (equal-change model). 
Each model is run with bo suppressed (equal to zero) and 

‘with it unsuppressed. The best ARE value among the 

four runs is with the no-change model with be suppressed 
Gen Ci=b C1), where the ARE is equal to .454 per- 
cent. 


sults of the P, functions, particularly in the 
significance indicated for each variable. The 
R?s are both higher for the P, functions, and, 
in particular, it is best for function (4). The 
lag specifications are discussed below in de- 
tail. 

The outstanding point in Table 2 is that 
function (4), the Branson-Klevorick money- 
illusion consumption formulation, predicts 
best, fits best, has no autocorrelation indi- 
cated, and gives very reasonable coefficient 
values. Thus, the Branson and Klevorick 
function performs very well when the time 
period covered has been increased by 21 
quarters. 

The lag specifications in Table 2 need to 
be explained before we further compare our 
specific results for function (4) with the 
Branson-Klevorick results. Following Shirley 
Almon’s suggestion, p. 181, we first run each 
independent variable against in ce, lagging 
the independent variable up to 12 quarters 
and using second and then third degree poly- 
nomials. Judging the results mostly by #? we 
get first approximations for lag length and 
polynomial degree. Then the multiple regres- 
sions are run for functions (1) through (4). 
Based on the first approximations, various 
combinations are used for the lag lengths and 
the two different polynomial degrees. The 
criteria used to determine the best combina- 
tion are maximum Re and the maximum t- 
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COEFFICIENTS OF In yt-q 


COEFFICIENTS OF In Ptk 


i,k 
012345678910 


FIGURE 1. DISTRIBUTION OF COEFFICIENTS OF 
lat Yemi AND ln Pir FOR FUNCTION 4 


value for the sum of the coefficients for each 
lagged independent variable. If the variable’s 
sum coefficient is not more significant than 
the variable’s coefficient without lagging, 
then the variable is not lagged. The lags 
used, based upon the above procedure, are 
given in Table 2. Following the Branson and 
Kleverick suggestion, we keep the length of 
lagging on dn y, and in P, equal to each other. 
In function (4), in w: is lagged slightly but is 
not much more significant than its unlagged 
form.§ 

The lagging schemes for In y, and Im P, in 
function (4) are given in Figure 1.6 Our dis- 


5 In three of the four functions, a lag of 9 quarters is 
found to be hest with the wealth variables in terms of 
our criteria. This does make sense, particularly with 
respect to /, since this may be the average length of 


time needed to accumulate liquid assets in order to buy, - 


or make down payments on, consumer durables. The 
negative value for the sum of the coefficients for h says 
that the amessing of liquid assets has a negative effect 
upon expenditures on nondurables and services, along 
with the depreciation and imputed rent on consumer 
durables. This result can be explained but the presenta- 
tion of the full analysis is beyond this paper. 

§ As can be seen in Figure 1, the coefficient is forced 
to be zero in the earliest lagged quarter. The distribu- 
tion is unconstrained in the current period. Both of 
these approaches are the same as those used by Branson 
and Klevorick. - 
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tribution of the coefficients for In y, is very 
similar to the Branson-Klevorick distribu- 
ticn, p. 840, except that our lag length is ten 
instead of seven. The distribution of coeffi- 
cients for în P, in Figure 1 has a different 
shape than the final distribution used by 
Branson and Klevorick. However, they are 
not very sure about the exact shape of the 
-n P, distribution, p. 841. In fact, they do get 
at least one result which is shaped similarly 
z0 our distribution (see their Figure 1, p. 
840). Our P, results are similar to theirs in 
that they both are not significantly different 
frora zero in the current period. The é-values 
for our ln P, coefficients are —0.28 and 1.57 
for the current quarter and the preceding 
quarter, respectively. (The critical /-value 
for a right tail test at the .05 level is 1.67.) 
All of our ¢-values for ln P, are greater than 
4.50 efter the first two values. Our In Ps coef- 
ficients are significant in 8 of the 10 lags 
whereas the Branson and Klevorick results 
are significant in only 3 of the 7 lags. 

Using the same significance test with y, as 
we use with P, we find that the ln y, coeffi- 
cients are significant in all periods except the 
eacliest two periods (8 and 9). (Each é-value 
is greater than 5.00 back through the sixth 
previous quarter, and it is 1.73 in the seventh 
previous period.) The reason that Jn y, is not 
cut off at the eighth period is that the coef- 
ficients for lx Pe show up well at least 
through the ninth previous period, as indi- 
cated above. Setting them both at a lag 
length of ten is a middle ground compromise. 

Hence, function (4) differs from the Bran- 
son-Klevorick function in two ways: 1) sub- 
stitution of disposable personal income for 
labcr income, and 2) a different shape for the 
lag distribution of coefficients on P,. Branson 
and Klevorick themselves find that the re- 
sults are not very sensitive to either change, 
pp. &41-42. Thus we consider function (4) to 
be a good approximation to the Branson- 
Klevorick formulation. 

Beyond the results of Table 2, we have 
found in a much broader investigation of 
consimp-ion functions that function (4) still 
is best. That is, the Branson-Klevorick func- 
tion DerZorms best in terms cf ARE, D.W., 
R?, and the significance of the coefficients. 


i 
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The broader testing is done using both log - 


and linear forms of most-of the prevalent 
consumption functions (ccmplements to the 
saving functions presented in my 1970 paper, 
p. 1132). Both log and linear functions are 
estimated with and withcut Almon lags, as 
well as with and without the price variable 
when /, or w is included in a function. The 
presentation of all of these results is, of 
course, beyond the scope of this present 


paper. 
i II. Conclusions 


The above analysis and results point to 
the conclusion that the consumption func- 
tion which Branson and Klevorick put forth 
is a very useful formulation and performs 
well over the extended period of 1952-I to 
1970-I. Beyond the implication of the pres- 
ence of money illusion, there is a strong indi- 
cation to include a separate price variable, 
when a wealth variable is used anyway. The 
latter statement is especially true, if one is 
interested in maximizing predictive ac- 
curacy, which is an incicator of the correct- 
ness of specification. 


APPENDIX 
Description of the Data 


In the estimation of the regressions, 9 to 10 
of the initial quarters are lost, depending 


upon the maximum laz used in the equation. | 


‘The number of quarters lost is equal to the 
number of quarters actually used with non- 
zero coefficients. 

The following tabulation describes the 
data used in this study. 


Billions of $ FRB-MIT-PENN 


model 
1957-1959= 100 Surv. Curr. Bus. 


Actual consump- 
tion (Cy) 

CPI: all items 
Ph) 
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Disposable per- Billions of $ Same 
sonal income 
(6) 
Household liquid Same Fed. Reserve Bull., 
assets (Lt) flow-of-funds 
data 
Household net Same FRB-MIT-PENN 
worth (W) ` model 
Population (N) Millions Curr. Pop. Re- 
ports, Series 
P-25 
Price deflator for .1958= 100 FRB-MIT-PENN 
actual con- model 
sumption 


(PCON) 


Notes: The CPI data are quarterly figures 
derived by averaging three months. Liquid 
assets are household holdings of currency, 
demand deposits, U.S. government savings 
bonds, and savings and time deposits. Popu- 
lation data aré averages of the last two 
months in each quarter. In the study, Ce Le 
W,, and Y, are deflated by PCON and by N4. 
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Semivariance and Stochastic Dominance: 
A Comparison 


By R. BURR Pce-ER* 


Recent papers have examined theoretical 
and empirical conflicts between stochastic 
dominance SD and mean-variance EV de- 
cision rules. The purpose of this paper is to 
` provide a corresponding analysis of relation- 
ships between SD and mean-semivariance 
ES criteria. Section I briefly summarizes 
the results of prior comparisons of EV and 
SD. Section II examines the concept of ES 
efficiency and shows that a priori we should 
expect greater empirical consistency be- 
tween ES and SD than between EV and SD 
efficiency. j 


I. Results of EV vs. SD Tests 


Tt is well known that when empirical dis- 
tributions are nonnormal there exists the po- 
tential for serious conflicts between choices 
made by the £V rule and those made by one 
of the SD rules. In developing the first SD 
rule (FSD), James Quirk and Rubin Sapos- 
nik produced such an example using uniform 
density functions. On the other hand, several 
factors serve to limit the extent of EV vs. SD 
conflicts. For example, in studying the sec- 
ond SD rule (SSD), my 1971 paper has 
shown that: 

1. with uniform density functions, if one 
is efficient by SSD it is efficient by EV; 
l 2. with exponential density functions, 
the SSD efficient set is a proper subset of the 
EV efficient set; 


3. with gamma density functions, the 


EV and SSD rules can make opposing choices 
only in a restricted subset of cases; 

4, regardless of the form of the probabil- 
ity function, if two functions have the same 
mean (variance) but different variance 
(mean) and one is inefficient by SSD, then it 
also is inefficient by ZV. 


* Associate professor of finance, Pennsylvania State 
University. Much of the work in preparation for this 
paper was completed at the University of Kansas. I 
wish to acknowledge the helpful comments of O. Maurice 
Joy and an anonymous reviewer. 


‘Waile these results may limit potential 
conflicts between EV and SSD choices, the 
tru2 Sgnificance of such differences is an em- 
Firica, question. Recent studies of 138 indi- 
vidua securities from the Israel Stock Ex- ` 


` chaag= by Haim Levy and Giora Hanoch and 
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of 14S mutual funds by Levy and Marshall 
Sarna concluded that the EV and SSD eft- 


«cient sets were remarkably similar (but defi- 


nitely aot identical) in both size and compo- 
sition. More extensive tests by Jack Gaum- 
nitz ard myself involving over 900 portfolios 
of secarities randomly selected from the 
Chicazo Price Relative File provided some 
suppor for the idea that EV and SSD 
choices are empirically similar. But we did 
note scme differences—especially the ten- 
dency zor the £V efficient set to include 
some lew return, low variance portfolios 
that were eliminated by the SSD rule 
—tħa> could be significant to a risk averse 
investor A different type of study by 
Maurice Joy and myself employed the SSD 
rule as ~ test of mutual fund. performance 
and obtained results generally consistent 
with tnose preduced by Wiiliam Sharpe us- 
ing an EY test. 

In summary, the evidence seems to sug- 
gest that actual conflicts between EV and 
SSD efficiency occur with significant fre- 
quency, Eut that the seriousness of the dis- 
agreemenc-s has yet to be fully evaluated. In 
the meanzime, there is good reason to sus- 
pect that he use of an HS rule instead of the 
EV rule may lead to choices that are much 
more ccrgistent with the conceptually su- 
perior SSD rule. 


II. The ES Concept of Portfolio Efficiency 
and Iz Relationship to SD Efficiency 


The defisitions of ES dominance and eff- 
ciency are the same as those of the corre- 
sponding #Y relationships with semivariance 
S substituzed for variance V. That is, 
given two portfolios, A and B, A dominates 
B by the £9 rule if either 
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(1) a) Ea > Eg and Sa < Sa, 
or i 


b) Ea 2 Er and Ss < Sg 


Any portfolio that is not dominated by any 
other portfolio by this rule is a member of the 
ES efficient set. 

As suggested by Harry Markowitz and de- 
veloped more fully by James Mao (1970b), 
the £S rule can be applied in either of two 
distinctly different ways. One approach is to 
measure the semivariance Sz as the expected 
value of deviations below the mean. Follow- 
ing this method, Sg is defined as 


e — E(P))*] for R < E(R) 
0 


OE for R > E(R) 


where R is the random variable. The refer- 

ence point, Æ, is differert for each portfolio. 
A second version measures semivariance as 

the expected value of deviations below a 

critical (or target) value If we let # represent 
the fixed reference poinz, then 


(El R-h)P?]  forR<h 
l for R> h 


The appeal of $» as-a measure of risk is that 
it is consistent with the practitioner’s view of 
risk as reported by R. F. Lanzilotti and by 
Mao (1970a).They found that executives 
consistently define or explain risk as the 
chance of failing to meet their target level of 
return. In contrast to the ZV rule that con- 
siders deviations from Æ to be equally unde- 
sirable whether they are in the direction of 
greater return or smaller return, ZS, penal- 
izes only deviations below the target return. 
Another basis for acceptance of the ES, 
rule is the fact that the use of ÆS, is con- 
sistent with maximization of expected utility 
where the utility function has the form 


b. R~ 2 R 
(4) owg R+c[(R-A)?] for R<h 
a+bR for R>h 


(3) Sy = 


where a, b, and c are constants, b>0 and 
¢<0.1 It is important to note the difference 


1See Markowitz and Mao (1970b) for proofs of the 
relationship ‘between ES, and utility functions of this 
form. 
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between this utility function—which is qua- 
dratic only for R<h—and that frequently as- 
sociated with the EV model. The first deriva- 
tive of the EV utility function eventually be- 
comes negative as R increases beyond some 
point. It is, therefore, inconsistent with the 
requirements for FSD and SSD, one fact 
that helps account for the conflicts between 
EV and SSD efficiency reported in the litera- 
ture reviewed above. Since the ES, utility 
function is monotone increasing, it does 
satisfy the requirements of FSD. Therefore, 
the ES, efficient set is a subset of the FSD 
efficient set. Moreover, the fact that the sec- 
ond derivative of the utility function is 
negative for R</h indicates that it is con- 
sistent with the requirements of SSD over a 
significant portion of the domain of its argu- 
ment. In fact, as + becomes very large, the 
ES), efficient set approaches a subset of the 
SSD efficient set.2 These observations sug- 
gest that the relationship between HS, and 
SSD efficiency may be quite close. We sup- 
port this suggestion by proving that except 
for the possible case of ES, efficient port- 
folios with identical mean and semivariance, 
the ES), efficient set is a subset of the SSD 
efficient set for any value of 4.3 


THEOREM: Except for portfolios with 
identical mean and semivariance, every port- 
folio that is efficient by the ES), criterion also is 
efficient by the SSD criterion. 


Discussion:4 If every portfolio that is eff- 
cient by the £5), criterion also is efficient by 
the SSD rule, then the ES, efficient set is 
contained in—or is a subset of —the SSD efh- 
cient set. We prove that such is the case by 
showing that if a portfolio F dominates a | 
portfolio G by SSD then it must be true that 
F dominates G by £S,. This result then im- 


? It is important to note that these results do not hold 
for the comparison of ESg and SD efficiency since ESz 
implies a much more complex utility function contain- 
ing a structural parameter that is a function of the 
means of the random variables. 

3 This result also fails to hold for ESg versus SD effi- 
ciency. It is quite easy to construct portfolios that are 
inefficient by any SD rule but efficient by £Sz. 

4 The discussion and proof assume that no two port- 
folios that are efficient by £S» have identical E and Sa 
values. 
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plies that if G is efficient—that is, is not 
dominated by any other portfolio—by the 
ES, rule, G must be efficient by the SSD rule. 
Note that since it is not true that SSD effi- 
ciency implies 2S, efficiency, the ES, 
efficient set frequently will be a proper sub- 
set of the SSD efficient set. 


PROOF: 
1. If F dominates G by SSD then 


© f [F@) ~ colds <0 


=% 


for all values of a, with strict inequality for , 


at least one value of a, where F(x) and G(x) 
are the distribution functions of return on 
portfolios F and G, respectively. 

2. By definition, the semivariance for F 
and G can be written as 


(6) SP) = f (« — h)*dF (a) 


h 
(1) SMG) = | (x — h)dGla) 
Integrating by parts twice and simplifying 
we have 


@ SP = f f Poasa 


(9) Si(G) = f. J Odzie 


Subtracting (9) from (8) we have 
(10) Sa(F) — Sa(G) 


= f. fJ ro = Silea 


From step 1, equation (5), we know that the 
inside integral and therefore the entire right 
side of (10) is nonpositive. This result implies 
that the semivariance of G is at least as large 
as the semivariance of F. 

3. The fact that F dominates G by SSD 
implies that the mean of F is at least as large 


5 Let U= (x— 4)? and dV = f(x)dx. Then let U = (x— k) 
and dV=F(x)dx. The simplifications result from the 
facts that F(— œ) =O and that (x-— h) =0 for x= h. 
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as that of G. This result together with the 
zemivariance relationship derived in step 2 
and our assumption that F and G differ in 
either mean or semivariance is sufficient to 
guarantee that F dominates G by the ES, 
criterion. Since SSD dominance implies ES, 
dominance, we conclude that with the one 
possible exception noted, the AS), efficient 
set is a subset of the SSD efficient set. 


III. An Empirical Comparison of 
ES and SSD Efficiency 


Although we have considered several con- 
ceptual bases for expecting closer agreement 
between the £S, and SSD efficient sets than 
betwzen either the ESp and SSD or the EV 
and SSD efficient sets, an empirical test of 
differing degrees of similarity seems desir- 
able. In order to satisfy this requirement we 
heve performed the various efficiency tests 
or. a set of 893 portfolios of securities selected 
randomly from the Chicago Price Relative 
File ` Á 

For each portfolio, 72 individual monthly 
rates of return were determined and were em- 
ployed in calculating the means, variances, 
semivariances, distribution functions and in- 
tegrals of distribution functions necessary for 
the various efficiency tests. The algorithms 
and precedures employed in conducting the 
tests are those developed by Porter, James 
Wart, and Don Ferguson. Efficient sets were 
calculated according to five criteria: SSE, 


‘ EV, ESz, ES'4.0, and ES431.8 


The results, shown in Table 1, basically 
are consistent with those expected. The 
ESq.9 32t contains 50 members, all of which 
are included in the SSD set. The HSo1 set 
contains 49 members, all of which are in- 
cluded in the SSD set and 43 of which also 
are in the ÆSo.o set. In comparison, the EV 
eficient set includes 69 members, 8 of which 
are excluded by the SSD rule. The one sur- 
prise is that all of the 70 members of the ESg 
set also are members of the SSD set. Our dis- 
cussion in Section II above anticipated 
contradictions between ESg and SSD that 


6 The E5¢1 test should be interpreted as semivariance 
around a 10 percent annual rate of return. A monthly 
rate of 0.3 percent was used as a simple approximation 
to an annual rate of 10 percent. 
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TABLE 1—SizE oF THE EFFICIENT SET? 








Efficiency Criteria 





Type of 


Data SSD EV ESe  ESoo ESoa 





Monthly 216 69 ge) 50 49 
Quarterly 127 65 52 33 33 


ESyo SSD SSD SSD SSD 
and and and and and 
ESou EV ESe  ESoo ESoa 





Monthly 43 61 70 50 49 
Quarterly 26 45 55 33 33 





2 The top half of the table g.ves the sizes of various 
individual efficient sets. The bottom half gives the 
number of portfolios common to several pairs of effi- 
cient sets. With monthly data, for example, 61 of the 
69 members of the EV efficient set also included in the 
SSD efficient set, 


failed to materialize in this sample. In addi- 
tion, the ZSy set includes most of the mem- 
bers of the ZSo.9 and HS, sets. 

As.a further check on the consistency of 
the different efficiency criteria the monthly 
observations for each of the 893 portfolios 
were converted to quarterly rates of return, 
and the efficiency tests were repeated. These 
results, also shown in Table 1, are quite 
similar to the results using monthly data. 
The major differences are that all of the eff- 
cient sets are smaller than before’ and the 
ES» set contains 7 members (out of a total of 
62) that are not efficient by the SSD rule. 
With quarterly data, therefore, we did find 
some difference between ESg'and SSD effi- 
ciency, but this discrepancy still is not as 
significant as that between EV and SSD in 
which 20 out of 65 EV efficient portfolios are 
dominated by the SSD rule. 


IV. Summary and Implications 


This paper contains two main results. 
First, there are good conceptual bases for 
anticipating greater consistency between ZS 
and SSD rules than between EV and SSD 
rules. In particular, with one possible and 


7I noted a similar result (1973) in working with EV 
and SSD efficient sets using different types of data. The 
fewer the data points the smaller the efficient set regard- 
less of the efficiency criterion employed. 
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relatively minor exception (identical mean 
and semivariance), the efficient set of port- 
folios derived from the HS rule with semi- 
variance calculated around a fixed point is a 
subset of the SSD efficient set. Second, our 
empirical results confirm our expectations. 
The ES efficient sets with semivariance 
around a fixed point are subsets of the SSD 
set including less than one-quarter as many 
members as the SSD set. The £S efficient 
sets with semivariance around the mean 
show much more agreement with the SSD 
efficient sets than do the EV efficient sets. 

` In evaluating the various efficiency cri- 
teria, it seems fair to say that attention 
should be focused more on SSD and ES with 
semivariance around a fixed point. The EV 
rule implies violations of the assumptions of 
rational behavior and leads to decisions that 
are empirically unjustified. The use of semi- 
variance around the mean as a méasure of 
risk also leads to incorrect choices, but with 
less frequency. With semivariance around a 
fixed point as the measure of risk, the ES 
rule will not accept portfolios that are elimi- 
nated by the SSD. rule. Moreover, it appears 
to eliminate a substantial portion of the SSD 
efficient set. If, therefore, the decision maker 
is willing to choose on the basis. of ES with 
semivariance around a fixed point, he can 
draw comfort from the fact that he is choos- 
ing from a subset of the SSD efficient set. 
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The Precautionary Demand for Reserves 


By ERNST BALTENSPERGER* 


The square root law of the precautionary 
demand for cash, or reserves of other assets, 
was known as early as 1888, when Edge- 
worth first mentioned it. Recently, J. H.-G. 
Olivera presented a useful review and unifi- 
cation of the literature on this subject, in- 
cluding a review of the stochastic processes 
compatible with the result.! The square root 
rule implies, of course, a value of one-half for 
the elasticity of the demand for precaution- 
ary reserves with respect to scale (provided 
that an increase in scale means an increase in 
the number of transactions, rather than just 
an increase in the averaze size of transac- 
tions). Other models of precautionary de- 
mand for cash, such as those by Edward 
Whalen or Merton Miller and Daniel Orr 
suggest, due to somewhat different assump- 
tions, an elasticity of one-third, i.e., even less 
than the value implied by the Edgeworth 
model (subject to the same provision). The 
term precautionary reserve is used in this 
paper to denote the excess of total holdings 
of the reserve asset in question over the ex- 
pected or average net demand for (“loss” of) 
reserves; that is, in the same sense as Olivera 
uses it. ; 

The source of the demand for precaution- 
ary reserves is, of course, the existence of 
uncertainty about net demand for reserves, 
the fact that reserve changes are known in a 
probabilistic form only. In the standard pre- 
cautionary demand models, the optimal re- 
serve is derived for a given probability dis- 
tribution of reserve changes. That is, the 
degree of uncertainty normally measured by 
the variance of reserve changes is given—at 
least relative to a scale variable, such as the 
number or volume of transactions. It can be 
argued, however, that in mariy instances the 
degree of “knowledge” or “certainty” about 
reserve changes is, to a certain extent, sub- 
ject to the control of the décision maker. An 


* Associate professor of economics, Ohio State Uni- 
versity. 

1 In particular, he has shown that the law is compat- 
ible with serial correlation among reserve changes. 
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individual, or an enterprise, can spend time 
and other resources in order to gain informa- 
tion about the net demand for reserves they 
may have to face in a given time period. 
They can plan the nature and timing of their 
transactions (their sales and purchases) more 
or less exactly, make more or less efforts to 
collect information about prices and oppor- 
tunities. To plan one’s activities 100 percent 
would reduce uncertainty to a minimum, 
but it is likely to be prohibitively expensive, 
in terms of planning and information costs. 
To spend no resources at all on planning 
(thinking about the future) may, on the 
other hand, also be prohibitively expensive, 
in terms of the risk of surprises or emergen- 
cies, and the corresponding costs of adjust- 
ment. It seems likely that, in general, neither 
of these extremes would be economically 
efficient. Using resources for planning one’s 
activities reduces uncertainty, the risk of 
surprises, and the associated costs of adjust- 
ment. Holding inventories of safety reserves 
is another method of reducing these costs. 
One of the main functions of precautionary 
reserves is, therefore, to save planning and 
information costs. 

It is the purpose of this paper to show that, 
if the precautionary demand model is modi- 
fied to take into account the economics of 
planning and information, the elasticity of 
the demand for precautionary reserves with 
respect to scale may be quite different from 
one-half, i.e., the value implied by the stan- 
dard square root result. For example, it may 
well be in the neighborhood of one. This does 
not mean, of course, that the scale economies 
generated by the stochastic process under- 
lying the model are nonexistent. However, 
they may manifest themselves in a different 
way and thus not appear so openly on the 
surface. The reason is that now substitution 
at two margins is possible. To increase inven- 
tories of reserve assets is one way of reducing 
the risk of reserve deficiencies and the as- 
sociated adjustment costs. More planning 
and information is another way of achieving 
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the same goal. The scale economies implied 
by the stochastic character of the model— 
summarized in the square root result— 
change the marginal gain from additional 
planning, and thus the optimal amount of 
time and other resources allocated to that 
activity. 

The paper thus gives a model of the de- 
mand for precautionary reserves in which the 
degree of knowledge, or uncertainty, itself is 
a decision variable. The model does have 
obvious importance with regard to the issue 
of the transactions (scale) elasticity of the 
demand for precautionary reserves, and 
with respect to attempts at empirical verifi- 
cation of the precautionary demand model. 
It suggests that the scale economies implied 
by the stochastic character of the approach 
(manifested in the square root formula) may 
be “hidden” behind reductions in other cost 
elements, rather than appearing directly in 
the form of a relative decline of reserve 
holdings, as the standard formulation sug- 
gests. 


I. The Model 


Let X denote the net demand for reserves 
(net change or “loss” of reserves) over the 
planning period, and #(X) the density func- 
tion over X. Now, assume: 


(1) (X) = eT 


where T is a scale variable (such as the num- 
ber of transactions, which in turn may be a 
measure of the volume of transactions), and 
a is a parameter reflecting the degree of un- 
certainty (relative to the scale variable T). 
That is, we assume what Olivera, p. 1098, 
calls a constant structure of X, since this is 
the constellation which generates the square 
root result and the corresponding elasticity 
of one-half. For simplicity, assume also that 


2 Of course, dropping assumption (1) will modify this 
result and lead to elasticities which differ from one-half. 
This is well known, and will thus not be taken up here. 
For example, if o(X), rather than o?(X), is proportional 
to scale, we would get an elasticity of one. This might be 
the case if an increase in the total volume of transactions 
is brought about via increases in the size of each indi- 
vidual transaction, rather than the number of transac- 
tions possibly due to general price inflation. See Don 
Patinkin’s discussion of this, pp. 87-88, and his refer- 
ence to Karl Schlesinger. 
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(X) is normal, and that E(X)=0. 

Now let us sunimarize the argument in the 
preceding section by assuming that the pa- 
rameter @ is a function of the amount of re- 
sources per transaction (i.e., relative to the 
scale variable T) allocated to planning and 
gathering information, u. We hypothesize 
that an increase in u will reduce a, and that 
the marginal reduction of a will become 
smaller as # increases (diminishing marginal 
product of u; possibly, @ cannot be reduced 
below some ‘positive minimum level, which 
is approached asymptotically): 


(2) a = alu) 
with alu) <0 
and a” (u) > 0 


As an example for the interpretation of 
tais relationship, consider the case of Edge- 
worth’s club manager (pp. 123-24). Pre- 
sumably, he faces a population of club mem- 
bers who are not completely homogeneous as 
to their habits. But each of them may follow 
certain patterns, if only in a probabilistic 
sense. By learning about these, the manager 
can reduce the degree of uncertainty which 
he faces. Suppose, for example, that the 
members can be grouped into a number of 
different classes, and, to start with an ex- 
treme and simple case, that each class has a 
probability oz either zero or one of appearing 
on a particular day of the week and ordering 
a particular item. Class one may have a 
probability of one of coming in on Mondays 
and ordering, say, steak, and a probability 
of zero of coming in on any other day of the 
week. Class two may always come in on 


“Tuesdays and Thursdays, and so on. Under 


these circumstances, if the manager has 
complete knowledge of the habits of all mem- 
bers, ke faces no uncertainty at all, and he . 
does not need any precautionary reserves. 
Buz such a complete knowledge would re- 
quire & certain effort. The manager would 
have to observe each members’ habits over 
a period of time and maintain detailed rec- 
ords of them. If he does not make this effort, 
he wil face uncertainty in the sense that he 
will observe variations of demand over time 
which Łe is not able to predict, which appear 
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random to him (although they are, in prin- 
ciple, predictable—given sufficient informa- 
tion). By learning more about the members, 
he is able to reduce this uncertainty, and he 
will need less precautionary reserves. The 
argument does apply in the same way if 
probabilities (of appearing on a given day) 
between zero and one are allowed. Uncer- 
tainty can never be reduced to zero in this 
case, of course. But by learning about his 
customers, the manager will be able to dif- 
ferentiate better between predictable (ex- 
pected) and unpredictable (random) varia- 
tions of demand, and he will reduce uncer- 
tainty in this sense. Other situations can be 
described in similar terms, such as the case 
of a bank which holds safety reserves against 
default risk on loans, or the case of an in- 
surance company. 

Now, there are three kinds of costs which 
we have to take into consideration in our 
optimizing procedure: 


First, the holding (or spportunity) cost of 
the reserve inventory (taken-as a function of 
the beginning-of-period level of reserves). 

Second, the adjustment cost occurring as 
a result of reserve deficiencies. 

Third, the cost of planning and gathering 
information. 


Let R denote the beginning-of-period in- 
ventory of the reserve asset in question, h 
the marginal holding cost (assumed constant, 
for simplicity), p the marginal adjustment 
cost per dollar of reserve deficiency (also as- 
sumed constant), w the input of resources 
per transaction (i.e., relative to T) into 
planning and gathering information, and w 
the. price of these resources (for simplicity, 
consider just one resource input, say time, so 
that w would be the value of time). Then the 
expected total cost to be minimized, C, is: 


(3) CAR+ f PX- RDX +onT 


It is convenient to rewrite this in terms of 
standardized units. Let #=X/o(X), and 
b= R/o(X).5 Then we have: 


3 Note that we did assurne, for simplicity, E(X) =0. 
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(D C= hbo(X) + 0X) | pE- bfle)as 


+ wut 
= yo(X) + wuT 
= yav T + wuT 


where 
Y= [w + fv _ bfaa] 


and f(x) denotes the standard normal dis- 
tribution. : 

_ Optimization with respect to the decision 
variables ġ and u gives: 


o =f- f roa] vVT=0 
T =|k—p f f(x)dx]|a = 
ðC = 
(6)4 —- = yV/Ta'(u) + wT = 0 
_ Ou . 


Equation (5) implies that b must satisfy the 
following: 


(5) f EOAR 


i.e., b (Olivera’s “coefficient of security”) is a 
parameter depending on # and p only, but 
not on T or u. Equation (6) implies that u 
must satisfy equation (6’). 


wy T 
Y 





(6°) a'(u) = — 
Given w and y, an increase in the scale vari- 
able T will raise a’(u) (in absolute terms), 
and thus, given our assumptions, will lower 
u or raise a.5 This is so because of the scale 
economies caused by the stochastic nature of 
the underlying transactions. We can call the 
first term in (6) the marginal benefit from 
increasing u by a unit, and the second term 
the corresponding marginal cost. An increase 
in scale does lower the former relative to the 
latter (at any given level of u), and thus in- 


4 It can easily be seen that second-order conditions for 
a minimum are satisfied. 

5 Except in the case where —e’(#) is smaller than 
w/ T/y at any u, where we would get a corner solution 
with «= 0. Note that y is independent of T and u. 
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duces a substitution of holding and adjust- 
ment costs for planning and information 
costs (as compared to the situation when is 
held constant).® 


So we have 
(7) R = bo(X) = baV/T 
or 
log R = log b + log a + 1/2 log T 


where b is a parameter depending on k and p 
only (but not on T or u), and a is such that 
(6') is satisfied. 

From this, the elasticity of demand for 
precautionary reserves with respect to T fol- 
lows as: 


dloga 1 


d log R 
E + 
dlogT 2 


dlog T 





(8) 


But as we just have seen, (2) and (6’) imply 
a positive elasticity of a with respect to T. 
An increase in T does raise the optimal level 
of —a' (u), lower the optimal w, and raise a. 
Formally, note that from (2) we have 
d log a= [a'(u)/a(u)] du, and from (6') d log 

= 2[a’’(u)/a'(u) | du, so that 

lo a é 
(0) afet a) IHE 
d log T a (u) a(n) 

The first bracket term on the right-hand 
side is the elasticity of a with respect to — a’ 
and the second (one-half), the elasticity of 
~—a’ with respect to T. 

Thus the elasticity of optimal reserves 
with respect to scale, d log R/d log T, is more 
than one half given our assumptions. The 
exact amount by which it exceeds one-half 
depends on the form of the function a(#),’ 
and in fact the elasticity could well be one. 


It is easy to see that this would be the case 
for a(u)=aoe-, which would give a’(z) 








6 Tf these scale economies were nonexistent, we would 
not get this result. If o?(X)= a*T", i.e., if the standard 
deviation of X increases in proportion ‘to T, instead of 
the square rcot of T, we would have C =yaT wut, 
and aC/du=a’ (w)yT-+eT = 0, or a’(u)=—~-+y/w, inde- 
pendent of T. 

- 7 Of course, if a were a constant (a'(u)=0, for all 2, 
we would get the standard result of an elasticity of one- 
half. 
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=—sa(w) and a”(u)=calu), so that 
dlog a/dlog T=1/2 and dlog R/dlog T=1. 


II. Extensions and Qualifications 


In the preceding discussion, we have as- 
suraed that the input of resources per trans- 
ection for planning and information (#) de- 
termines the degree of uncertainty per 
transaction (e?°=e?/T). In other words, if 
total resources used for planning and in- 
formation production (uT=J) change in 
proportion to scale, total uncertainty o? will 
also change in proportion to scale. That 
means, we assume no economies or dis- 
economies of scale in the production of in- 
formation and planning. As long as the 
amount of time and other resources spent 
per transaction (per customer, etc.) is con- 
stant, a will stay constant. This does seem a 
neutral and, for our purposes, reasonable 
assumption? But it does not have to be true, 
of course. We could start instead from a 
more general formulation relating total un- 
certainty to total resource input J and scale: 


(10) o(X) = gl, T) 
with gr<0, gr>0 


From this, we would obtain the case dis- 
cussed above when the g(J, T) function is 
linear homogeneous. An equiproportionate 
chenge in J and T—leaving the relative re- 
source input # constant—-would then change 
total uncertainty s? in proportion. The 
formulation used in our preceding discussion 
does aave the advantage, though, of con- 
veniently separating the effects of scale and 
infermation ou uncertainty, and thus is use- 
ful for the purpose of comparison with the 
stardarc. precautionary demand model and 
the corresponding scale elasticity of one-half. 

Under the conditions of our previous dis- 
cussion, the marginal cost of lowering a by a 


_ given amount (the additional resource ex- 


pense which must be incurred in order to re- 
duce ¢ ty a given amount) is proportional to 
T. The marginal benefit from lowering a by a 
given amount (the reduction in the first two 


8 However, a fixed cost of producing any information, 
resulting in declining average costs, could be added 
without complication, 
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terms of the cost function (4) resulting from 
lowering @ by a given amount), on the other 
hand, is proportional to vT. An increase in 
scale thus lowers the marzina! benefit rela- 
tive to the marginal cost, and hence our re- 
sult that an increase in scale induces a rela- 
tive decline of resources devoted to planning 
and information, and thus an increase in g. 
If, instead, the marginal cost of lowering a by 
a given amount (the additional resource ex- 
pense required) were more than propor- 
tionate to T (ie., if at a higher T we need 
relatively more resources to lower a by a 
given amount; in other words, if there are 
diseconomies of scale in planning and in- 
formation production), an increase in T 
would lower the margina! benefit relative to 
the marginal cost even more than before, 
and thus the effect of T on the optimal a 
would be even stronger than . described 
above. If, on the other sand, the marginal 
cost were less than proportionate to T (i.e. 
if at a higher T we need relatively fewer re- 
sources to lower a by a given amount; 
economies of scale in planning and informa- 
tion production), the effect of T on optimal a 
would be weaker than described above. How- 
ever, as long as marginal cost depends on T 
with an elasticity exceeding one-half, the 
optimal a will increase in response to a rise 
in T. f 
Another aspect of our previous discussion 

which requires some comment is the fact 
that we did consider a single planning period 
only. By doing so, we have implicitly as- 
sumed that planning and information ex- 
penses have to be repeated period after pe- 
riod if a given level of uncertainty is to be 
maintained. This may be appropriate with 
respect to certain planning and information 
activities, but not with respect to others. 
The model can be mocified to apply to the 
case where resources spent on planning and 
information in the current period also affect 
the degree of knowledge in future periods. 
We then have to minimize the (discounted) 
value of all costs, present and future, af- 
fected by the current decision. That is, we 
minimize’ 

-9 We neglect here costs cf adjusting reserves to the 
optimum level. ‘ 


BALTENSPERGER: PRECAUTIONARY RESERVES 209 


(11) C= J, atyo, + wuT 

tm 
where a is a discount factor, es = a,vT is the 
standard deviation of X in period t, and y is 
as defined in (4). The optimal is found 
where 


(12) ce ee, ei ee 
Ou t ou 

The first term represents the (discounted) 
marginal benefit of raising u by a unit,!! and 
the second the corresponding marginal cost. 
An increase in T will again lower the former 
relative to the latter, and optimality requires 
that # is adjusted until the two are brought 
back to equality. If u affects all the a, with 
diminishing returns (to the extent that it 
does affect them at all; for large enough t, the 
da,/du may become zero, of course), it is 
clear that this requires a reduction in # as T 
increases. Compared to the situation before 
(where da,/0u=0 for all except the current 
period), the marginal value of planning and 
information is higher now, and more re- 
sources will—at any T—be allocated to 
these activities.!2 However, an increase in 
scale will still have the same effect of lower- 
ing the marginal benefit relative to the mar- 
ginal cost, and thus induce a decline of u and 
an increase of a,¥ 


10 Since the optimal b and thus y depend on k, p, and 
f(x) only, they can easily be seen to be the same for all 
periods, determined as in (5’) (as long as no changes in hk 
and p are anticipated). We can omit this part of the 
optimization procedure from explicit consideration 
here. 

u In the extreme case where an information and 
planning expense made now lowers uncertainty by a 
given amount for all times (3a,/ðu= tu, for all t>0), 
this term can be written as 


« 
vaT È a = y0eV T/L — a) 
t=0 

12 The current marginal expense in this case will, of 
course, exceed the current marginal gain, i.e., the deci- 
sion maker will, at the margin, “take a loss” in the cur- 
rent period, in order to have the benefit of reduced un- 
certainty in future periods. 

138 Of course, a change in T might also change the 
levels of the resource inputs for planning and informa- 
tion which will be made in future periods, which in turn 
may affect the ða,/ðu in equation (12). If we think in 
terms of an optimizing scheme where resource inputs for 
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Our major interest in this paper has been 
in the elasticity of the demand for precau- 
tionary reserves with respect to the scale 
variable T. However, it may be noted that 
the model does also have implications with 
regard to the elasticity of R with respect to 
the hclding cost # (which may be interpreted 
as the interest elasticity in the case of the 
precautionary demand for cash). A change in 
h will require adjustments in the equilibrium 
levels of b and u (and thus a). Presumably, 
an increase in the holding cost 4 (raising the 
marginal cost of one way of reducing the risk 
of reserve deficiencies and the associated 
costs) would induce an increase in # (i.e., a 
more extensive use of an alternative way of 
reducing this risk), as well as a higher 
willingness to accept the possibility of such 
deficiencies and the corresponding costs 
(which are now relatively smaller at the 
margin). Both of these substitutions would 
help to explain a negative elasticity of R 
with respect to A. 

Finally, the possibility should be noted 
that increases in income and transactions 
level (T) could be correlated with increases 
in adjustment costs p and resource costs w 
(for example, both of these contain the value 
of time as a component), which would tend 
to raise the elasticity of R with respect to T. 
However, important as this may be, it in- 





planning and information and reserve holdings for 
many periods are planned simultaneously, the situation 
is somewhat more complex than described above, but 
our general result will still hold, under reasonable as- 
sumptions, at least in the sense that an increase in T 
raises the average level of a over the planning period. 
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volves a different argument than the one 

presented in this'paper. The results of this 

paper are obtained even if p and w are both 

independent of T. 


HI. Conclusions 


A model of the precautionary demand for 
reserves has been presented which does in- 
zorporate planning and information activi- 
cies and the associated costs. It has been 
shown that, in such a model, the elasticity of 
demand for precautionary reserves with re- 
speet to scale can be quite different from one- 
kalf (the value implied by the standard 
square root result) and may well be in the 
reighborhood of one. The scale economies 
izaplied by the stochastic character of the 
rcocel can manifest themselves in ways other 
than a relative decline of reserve holdings. 
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Risk Premiums and the Life Cycle Hypothesis 


By RocER BowpEN* 


How does the consumer react to uncer- 
tainty in his future incom: receipts from hu- 
man and nonhuman wealth? In answering 
this question, it is helpful to replace his sto- 
chastic life cycle problem with a certainty- 
equivalent problem in which expectations of 
future income receipts are adjusted by the 
subtraction of risk premiums, as a manifesta- 
tion of risk aversion on the part of the indi- 
vidual. 

A recent paper by Keizo Nagatani utilizes 
this idea. By supposing the consumer to 
maximize a lifetime utility function subject 
to an intertemporal budget constraint in 
which incomes are replaced by their cer- 
tainty equivalents, he shows that with the 
unfolding of his years, the individual’s 
planned consumption at any future date will 
shift up or down. Thus suppose the consumer 
is now aged v years and is planning consump- 
tion for age t>v. Ther. Cy(t) will in general 
differ from C(t). 

However, the risk premiums on uncertain 
future income (from human wealth) that 
Nagatani uses are arbitrarily imposed, or 
exogenous to the maximizing problem. This 
seems wrong. Such premiums should reflect 
not only the variability of future incomes, 
but also the individual’s reaction to such 
variability; or in other words, the nature of 
his intertemporal utility function. 

Further, there is a prior question of unique- 
ness; are the risk premiums in each period 
uniquely defined? To see that this might 
prove potentially troublesome, imagine a de- 
cision problem: 


max Ef(a; 61, 42) 
T 


where ô, and @ are random parameters with 


means jy and ye. Uncer the certainty equiva- , 


lent approach, one would write 
Ef (x; 01, 82) = fie; wi — 


Oj, Ma — a2) 


* Senior lecturer in economics, University of Auck- 
land. 
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where a, and a are risk premiums which in 
general will depend on x. But since there is 
only one defining equation, any number of 
combinations of a, and og satisfying this 
equation would be equivalent. This would 
greatly diminish the attraction of a supposi- 
tion that the consumer behaves as if he had 
allowed for risk premiums closely tied to the 
distribution of fı and @, and the function f. 

One can raise further questions. For in- 
stance, is it true (as Nagatani assumes) that 
the risk premiums attached to future in- 
comes constitute a monotone-increasing 
function of time? 

Such queries indicate if nothing else, that 
in order to be able to use risk premiums as an 
aid to understanding the consumer’s life 
cycle decisions, we ought to know a great 
deal more about them. The present paper is 
organized towards that end. Specifically, I 
shall show: 


(a) that risk premiums can indeed be 
uniquely defined; 

(b) they are highly endogenous to the alloca- 
tion problem, that is, they and the opti- 
mal consumption program are jointly 
determined; 

the risk premiums are not necessarily 
monotone-increasing. On the other hand 
it might, under reasonable assumptions, 
be possible to say something about their 
time profile. Finally, 

the implications of a plausible time pro- 
file of the premiums for manifest con- 
sumer behavior will be briefly explored. 


(c) 


(a) 


Before we proceed any further, it is con- 
venient at this point to recall some standard 
results in risk-aversion theory. Following 
John Pratt, we imagine a consumer with 
wealth x faced with an earning proposition z, 
a risk with mean p and variance e?. The risk 
premium ~v is defined by: 


(1) Eu(x + 2) = ula + u — r) 


where u is the individual’s utility function. 
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Thus the consumer would be indifferent be- 
tween receiving the risk z and receiving the 
cash equivalent E(z)—7. We shall always 
assume 7>0, so that the consumer is risk 
averse; in elliptical fashion we shall then re- 
fer to u as a risk-averse utility function. 

Note that r will in general be a function of 
x. We shall usually be interested in the case 
where m is a decreasing function of x. For a 
small risk, one can make use of Pratt’s 
measure of local risk aversion. Expanding 
the left-hand side of (1) to second order and 
the right-hand side to first order in Taylor 
series and taking expectations, one derives 
the approximation: 


` u (x + u) 
t = ao Pape 
w(x + u) 
Thus consider 
u = logs or “u=- XxX", (0< y< 1) 


In either case (and only in these cases) the 
measure of local risk aversion is proportional 
to o?/x-+u. The individual’s sensitivity to 
risk is inversely proportional, to wealth. 
These are all the results we need. 


I. The Lifetime Allocation Problem 


It will be helpful to write our maximizing 
problem in dynamic programming format. 
We choose discrete and finite units of time, 
not only to avoid encumbering the exposition 
with mathematical detail, but also because 
income from human wealth is usually re- 
ceived in discrete lumps rather than as a 
continuous flow; we will therefore be able to 
distinguish between income expected in the 
coming period and that which actually ac- 
crued, from the vantage point of the end of 
the period. 

We follow Nagatani in introducing uncer- 
tainty via a stochastic income receipt, which 
the consumer can spend or invest at a non- 
stochastic interest rate r. However, we do 
not allow borrowing, and in this respect our 
model has a choice aspect more like that of 
Edmund Phelps. The restriction on borrow- 
ing is not strictly necessary for the ensuing 
development, indeed I shall later say some- 
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ching about such a possibility; but it would 
bog down the exposition of some later points. 
We adopt a common dynamic programming 
time convention by subscripting variables 
with the number. of periods to go until the 
end of the (certain) horizon. Thus, write xy 
as tte consumer’s wealth with N periods to 
go. Then 


twa = (xy — Cy) + yw 


where yy refers to income received during 
period N. This is unknown as of the start of 
the period. On the other hand, Cy is con- 
sumption planned at the start of the period 
and sxecuted during the period. 

‘We have now to say something about the 
subjective probability distribution of the in- 
comes, yr It is reasonable to suppose that 


- successive values of income should be corre- 


lated Given that there are WV periods to go, 
the consumer’s expectations are thus formed 
according to a scheme like: 


E(x, 





nN) SS Irii Yrer- > YN) 


For tbe sake of simplicity, we assume a 
Markov scheme: 


Trl, Yrpa s+ 


se YN) = br¥rt15 
$, constant 


E(yr| Yei Yers - 


By varying the ¢,, we can trace out different 
expected income profiles. 

With regard to the conditional variances, 
we assume that 


2 


Vo... YN) = or} a, constant 





Var (yr 


Although it is not strictly necessary, it will 
again simplify the exposition to assume that 
the prebabdility distribution of y,, given Yr+1, 
is completely defined by its mean and vari- 
ance. 

One must of course distinguish these one- 
perioc conditional variances from those of 


future incomes conditional upon, say, N pe- 


riods to z>. These we can expect to increase 
through t:me, though of course this depends 
on the secuences ġ, and o. Thus, under our 
strict-sense Markov assumptions: 


Var (yr Yny) = oN 
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Var (yui | yes) = ỌN-10K.+ ont 
2 z 2 2 2 
Var (yn-2| Yna) = én—2bu—19N" + ỌN-20N-1 
+ aed 


and so on. aa 
We assume that the consumer’s intertem- 
\ ega eltte . 
poral utility function is additive, of the form: 


< N 
= >> dtun_1(Cy-t) 


tend 


(2) u(Cy, Cyr... C 


all N 


Here 6 is a discount factor. No particular 
supposition is made about the one-period 
utility functions. 

Suppose that the consumer has N periods 
to go. Then his state-vector will comprise his 
wealth xy and his last observed income 
Yn We now trace through the solution 
process to the dynamic programming prob- 
lem of maximizing the expected value of (2), 
subject to a given state-vector (xy, yw41) and 
an uncertain income str2am yy, YN... Yı 

Thus we start off by imagining ourselves 
in the last period, with state-vector (xo, 1). 
There is now no problem; utility with zero 
periods to go is fixed at uo(xo) = uo(r(41—C1) 
+y). 


Imagine now one period to go. Then the 


maximal utility Jı is given by 
(3) Jı= max [2(Cy) + SE u(r(ay — C1) 
OSC, Ss, yı 
F yx) | Xi, ya] 


The conditional expectation on the right- 
hand side can be replaced by its certainty 
equivalent: 


Eur (xs oa Cy) is y) = 


uo(r(xy — 


Cy) + 1y? — a) 


where œ is a one-period risk premium which . 


depends on x, 72, Cı and oj. Carrying out the 
maximization based on (3), we obtain: 


; 2 
(4a) a = alty Yz 01) 


(4b) C = Cilan Fo ai) 
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and 


(4c) Sy = Silas, Yo 1) 


Now suppose that there are two periods to 
go. Then 


Jo= max [us(C2) + ôEJ (r(x — C2) 
J? - 


0<C, ŠT, 





+ ya) X2, ya] 


Once again, the expectation can be replaced 

by a certainty equivalent by subtracting 

from y a risk premium dependent upon %, 
2 2 . . 

ys, Co, o? and oj. Solving the resulting (one- 

period) maximization problem, we obtain 


(Sa) ; æ: = ao (2X2, Y3; ot, s2) 
(5b) Ca = Cilën Yaj i 02) 
(5c) Ja = Jalto, Ya; 01, 02) 


Carry the process back to stage (V— i 
We obtain: 


2 2 2. 
Jn- = JNa EN- Yn} N-i, TN-2» - « 01) 


The maximization process with N stages to 
go is now: 


(6) In(en, YN) 


= max E 


OSCN IIN z 
(rn(aw — Cy) i yw) | EN, YN+1) 
Once again, we can write 


(7) EUw-) 
YN 


F Jy—i(r(an — Cy) + ox yn41 — an) 


where after the maximizing process has been 
carried out, 


9 


2 2 
(8) an = an (an, YN4+1; ON; ON-1--- a1) 


These equations will serve as the basis for 
discussion in Section III. For the moment 
we notice that the above sequence of stages 
can be taken not only as a computational 
algorithm, but in reverse order as represent- 
ing the actual decisions taken over the un- 
folding of the consumer’s lifetime. Suppose 
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for instance, that he has two periods to his 
horizon. Then his planned consumption in 
the following period is 


Q) 2 2 
Ci = Ci(%2, Y3; C2, 71) 


This is in general different from C; as planned 
a year later, which is (4b): 


(1) 2 
Ci = Cian Y2; 01) 


The consumer revises his plan as more in- 
formation becomes available—namely the 
actual value of ye. And this is the conclusion 
that Nagatani is at pains to establish. 


If. Risk Premiums 


Let us return to equations (6)-(8). We are 
now N years off our horizon, and we know 
yna Let Ch denote the value of Cy that 
maximizes (6). Then ay is found from equa- 
tion (8}. The consumer thus behaves as if his 
coming income is not its expectation dxyw41, 
but 


* * 
YN = ONYNG1 — QN 


This, together with 


* * 
ty. = rly — Cy) + yy 


is the new state-vector so far as the period 
(N—1) maximization is concerned, 

Now go forward again and consider the 
equation which (as in (4) and (5)) defines the 
certainty equivalent for Jy2:  . 


k * 
(9) EJ nor (ena za Cy-1) 
i YN-1 
* * 
+ yn) | ZN- Yy] 
=Jf Nar (axi SE Cxi) + ON-ON E ara) 
The consumer thus behaves as if his in- 


come in period V—1 is 


* * * 
© Yv.1 = ỌN-1YN — QN-1 
* f * 
“= dy—10Nyn+1 — ỌN--1QN — ON—ı 
* * 
= E(yw-a | yn) — @v-10N — aN—2 


The way in which successive certainty 
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equivalents are built up should now be clear. 
Thus we write 


F * * 
yn—2 = On-2VN-1 — AN--2 


= E(yw-2| yet) — PN-10N-10N 


* * 
— ỌN—QN—1 — QN_2 


Tae risk premiums in each period are thus: 
(10) Iw = an 
* * 
Ux- = prian F aN 


* * * 
Hao = 6y—26n—1¢n + On—2aN—1 + AN2 


Because the a* are derived from a series of 
one-cimensional problems, they are unique. 
So, therefore, are the required premiums [],. 
They obey the recurrence relation 


GD M= n ta r= (N —1)...1 


The simple form of the above relationship 
masks the fact that the af are in fact compli- 
cated functions; in general af will depend on 
ay and both will be dependent upon the 
optimal consumption program. We shall see 
this more clearly shortly, but in the mean- 
time we should note that the time profile of 
the risk premiums depends on both the coef- 
ficients ¢, and the “marginal” premiums ar, 
It is rot necessarily the case that the risk 
premiums constitute a monotonically in- 
crezsing function of time. 

Now recall that the Jy, Jy-1... Jı are all 
utility functions, defined over the appropri- 
ate time interval. They are functions of 
wealth, evaluated on the supposition that 
the optimal allocation of future consump- 
tions has been made. It is not unreasonable 
to essume that these functions exhibit de- 
creasing risk aversion. But it probably is 
unreasonable to assume that the form of this 
aversion as a function of initial wealth v is as 
simple as 1/x; indeed Pratt showed that the 
two junctions log x and {1/y)xY are the only ` 
functiors exhibiting this simple behavior. So 
to preserve simplicity in exposition, while 
hedging on the exact form of decreasing risk 
aversion, I shall assume that: 
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From (7), _ 
* xfa ooo l 1 : 
(12a) ayx =a (- ; ) 
z EAS ray — Ch) + bnyn4i 
From (9), 


(2b): ena arai 





2 1 ) 
ÀIN- pr 
( raima Tim) + ONY 


and so on, each function increasing with re- 
spect to both arguments. 

We can now see quite clearly that there is 
nothing exogenous about the a*, and hence 
the H,. They depend very much on the opti- 
mal consumption path; or more accurately, 
they and the consumption path are jointly 
determined. Thus any calculus that treats 
them as exogenous is at least incomplete. 

In the formulations (12a) and (b), we see 
that the marginal premiums af will decrease 
in size with planned wealth. This seems 
eminently sensible. Thus in the negative as- 
pect, one would expect someone ‘who con- 
sumes most of his income as it comes to hand 
to be much more sensitive to risk. 

Let us imagine whet is probably a very 
common pattern, where wealth is small in 
the first few years of the life cycle, rises toa 
peak somewhere in middle age and decreases 
during retirement years. The marginal pre- 
miums af will therefore exhibit an inverse 
movement (abstracting from the influence of 
the of). These movements in wealth are 
probably the result not only of savings plans 
but also of a roughly coincident movement 
in income. However, after early middle age 
has been reached, we will suppose income to, 
be increasing much less quickly. Thus in the 
years of middle age the wealth effects on the 
I, (via smaller a) might dampen the income 
effects (via the ¢,). In these circumstances, 
we might end up-with a typical profile for the 
risk premiums whick looks as in Figure 1. 

Region AB is a high risk region. Rising 
income (¢,) reinforces large marginal pre- 
miums (a7) due to a smaller wealth. Region 
CD is another. Here income expectations are 
static but on the other hand wealth is now 
being continuously run down (high a). 
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RISK PREMIUM 











RETIREMENT 


YOUTH MIDDLE AGE 


FIGURE | 


It is worth noting at this juncture that an 
alternative measure of the effect of uncer- 
tainty might be to express the risk premium 
as a proportion of expected income, rather 
than in absolute terms. Movements of the 
kind generating Figure 1 could then become 
quite graphic. 


HI. Some Implications 


Before we proceed to draw out the impli- 
cations of a curve like Figure 1 for manifest 
consumer behavior, a couple of preliminary 
points are in order. 

We have seen that the risk premiums were 
derived by postulating a certain time-shape 
of wealth: Since this is at least in part de- 
termined by the consumption stream, there 
is an element of circularity in making in- 
ferences about the effect on the consumption 
stream of such a curve! This is just a reflec- 
tion of the joint determination of consump- 
tion plans and risk premiums already re- 
ferred to. Provided, however, we recognize 


_ the existence of a simultaneity problem, the 


observations below should still prove useful 
as incorporating one of the directions of 
causation. 

Secondly, the model as outlined in Section 
II made no allowance for borrowing. If the 
individual now has the facility for getting 
into debt, we might expect a reinforcement 
of any risk aversion tendencies. Nobody likes 
the embarrassment of having the television 
set repossessed. 

What, then, are the inferences we can 
draw, on the basis of a curve like Figure 1, 
about consumption plans under uncertainty 
as compared with those under certainty; 
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where the actual income flow in the latter 
case is the same as the expected flow in the 
former? To help answer this, we can exploit 
the dual nature of Figure 1. On the one hand 
it represents a profile of risk premiums from 
the vantage point of someone starting out on 
his life cycle. But we can also imagine. the 
consumer to be moving along the curve with 
the passage of time; provided, that is, his 
ideas of the income-generating mechanism 
(ġ- and 9%) remain unchanged. Thus on this 
latter interpretation, by the time the indi- 
vidual gets to middle age, his risk premiums 
for the years immediately ahead are (on the 


appropriate vertical translation of the hori-. 


zontal axis) small and increasing only slowly. 

We can then see that such a curve might 
produce a double-barrelled Nagatani effect. 
The individual at point A would consume 


less than in the certainty case. Thus by the, 


time he reaches middle age he has accumu- 
lated more wealth. But middle age is point 
B, the start of the region of low risk aversion. 
Both factors reinforce one another and extra 
consumption results. Until, that is, he 
reaches C. With declining wealth he becomes 
more- risk averse, and this has a dampening 
effect on consumption. 

Much the same sort of effect may occur 
with the introduction of premiums in re- 
sponse to uncertainties in rates of return on 
earning assets. In this case the uncertainties 
would influence not only the consumption 
path but the relative amounts held of the 
various earning assets, and the order with 
which they are acquired in the course of the 
life cycle. Thus the individual in his early 
years might be risk conscious to the extent 
of foregoirg equities altogether in favor of 
savings deposits. Such holdings would come 
later with wealth and decreasing risk aver- 
sion. 

Uncertainties in rates of return to human 
and nonhuman wealth (and other contingent 
uncertainties) would in turn have implica- 
tions for the holding of consumer durables. 
Such assets are characterized (a) by their 
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indiv:sibilitv, which often necessitates debt- 
finan-ing, and (b) by the fact that, except 
possibly in a regime of rapidly rising goods 
prices, there is likely to be a loss involved in 
any forced realization at a later date (the 
“Jocking-in”’ effect). We should therefore ex- 
pect toth the desired stock of durables and 
the timing of their acquisition to be mark- © 
edly sensitive to uncertainty. - 

Ir tun, this would have implications for 
the reaction of the consumer to a windfall. 
Reverting to the framework of Section II, 
suppose that with W periods to go, the cer- 
tainty equivalent income in the coming pe- 
ticd is yy. But imagine that the actual in- 
come receipt turned out to be yy. Then his 
windfall, I define as yy—yy. (Note on this 
definition that if yy coincided with 
Elyn, Ys), there would still be a windfall, 
of the amount of the risk premium ay.) 

A large positive windfall would have two 
effects. First it would raise his wealth (or his 
“permament” income); and secondly it 
would aso, via the increased wealth, bring 
him on <o a less risk-averse position on the 
risk prenium curve. The probable result 
would be some increase in the desired stock 
of durakles (which- would probably be re- 
lated raore to permanent income) but more 
particulacly an advance in the planned tim- 
ing of thzir purchase. Windfalls would thus 
have a special relationship with durables 
purchases A relationship of this kind has 
long beer. suspected, and the present ap- 
proach tc the definition of windfalls may 
turn out to be a fruitful one on this count. 
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Private and Social Rates of Return to 


Education of Academicians: 


Note 


By Lorenzo FicA-TALAMANCA* 


In a recent article in this Review by Dun- 
can Bailey and Charles Schotta, there are 
two specification errors that, I believe, can 
invalidate their policy conclusions. The first, 
common to the majority of papers on human 
capital, is that rates of return on education 
cannot be measured by wage differentials. 
The second is that Bailey and Schotta failed 


to take into account the peculiar position of 


universities in the market for academicians. 
As shown in Table 1 of their paper, the 
universities enjoy a nearly monopsonistic 
position in the market for Ph.D. recipients. 
Therefore a tradeoff will result between high 
salaries and no subsidies to graduate educa- 
tion on one side, and low salaries and subsi- 
dies to graduate education on the other side. 

As for the first point, it is by now a com- 
monplace in economic literature, that the so- 
cial marginal product cannot be measured 
through wages. For instance Joan Robinson, 
in her 1971 Richard T. Ely lecture says: 


... the real wage of each type of labor is 
believed to measure its marginal product 
to society. The salary of a professor of 
economics measures his contribution to 
society and the wage of a garbage col- 
lector measures his contribution. Of 
course, this is a very comforting doctrine 
for professors of ecoromics, but I fear 
that once more the argument is circular. 
There is not any measure of marginal 
products except the wages themselves. 


[p. 9] 


It is a simple corollary that if wages don’t 
measure marginal product and if “everyone 
can see that his relative earnings depend on 
the bargaining power of the group he belongs 
to” (Robinson), wage differentials cannot be 
taken as measures fcr social returns on 
education. 


* Prior to his death in Movember 1972, Dr. Figa- 
Talamanca was a member of the Istituto di Economia 
e Finanza, Facoltà di Giurisprudenza, Universita di 
Roma. 
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That the determining factors in wage cif- 
feréntials lay outside education can also be 
seen, by noticing, that, according to Edward 
Denison, the average salary of a bachelor’s 
degree holder is 2.35 times the average wage 
of a worker with just an elementary educa- 
tion, while, according to Robert Solow, the 


average wage of a worker in the petroleum 


industry is four times the average wage of a 
worker in the tobacco industry. 

Now, if we accept that the bargaining 
power of the group is the main factor in ex- 
plaining wage differentials, professors are, 
indeed, in a very poor situation. In fact: 
1) university professors are, in general, re- 
luctant to unionize; 2) university education. 
is, by and large, a labor intensive activity; 
3) a strike and the consequent absence from 
work will not damage equipment (as in the 
petroleum industry); 4) the products of the 
education process are not sold on a piece 
basis, so that discontinuing production 
(teaching) for a short’ time will not financially 
damage the universities (presumably tuition 
fees and other income will not go down for a 
few weeks strike); 5) it is not obvious that 
consumers (students) buy the direct product 
of the professors’ work (knowledge) and not 
something (degrees and diplomas) which to 
some extent can be directly produced by the 
administration? 


1 For example, the experience of the high school 
teachers’ union in Italy has shown that strikes lave 
some effect only..when they occur during exam and 
grading periods. To postpone exams annoys the stu- 
dents and consequently the community. An additional 
holiday, due to teachers’ strikes, during normal teach- 
ing periods, just cheers the students and consequently 
the community. I know that in the United States the 
situation is different for high schools, but it might be 
similar for colleges and’ universities. Another example 
of the relative unimportance of abstension from teach- 
ing activities is given by the case of Italian teachers of 
medical schools. They recently obtained a salary raise 
and, for the first time, a salary scale higher than that 
of teachers of other university schools. They obtained 
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These reasons may explain why the bar- 
gaining power of academicians is poor and, 
as a consequence, why their salaries may ap- 
pear low, when compared on a human capital 
basis with the salaries of the other bachelor 
degree’s holders, who, as a rule, operate in a 
completely different setting, and to whom 
the reasons listed above do not apply in 
general. On the other hand, if for some reason 
a professors’ union acquired all at once a 
strong bargaining power, anā as a conse- 
quence, professors’ salaries increased by 30 
percent, then, in the Bailey and Schotta 
framework, a 6 percent social rate return to 
investment in graduate education would be 
secured. But even if we accept the naive neo- 
classical hypothesis on which, unfortunately, 
the majority of papers on human capital are 
based,? Bailey and Schotta’s analysis of so- 
cial returns does not hold. 

We have in fact a flow of services to so- 
ciety, namely the teaching and research 
work performed by the Ph.D. recipients, and 
a monetary flow from taxpayers and con- 
sumers (tuition fees). The latter flow can be 
completely allocated in salaries or partially 
in salaries and partially as a contribution to 
human capital formation. Now, if only a 
small number of Ph.D. recipients went back 
to work for publicly funded institutions, 
then the public contribution to graduate 
education, and hence to human capital for- 
mation, would actually represent a subsidy 
to those private activities that use Ph.D. re- 
cipients. But in fact, as shown by Bailey and 
Schotta, 86 percent of the Ph.D. recipients 
go to work in publicly funded institutions; 
that is, the prime employers of Ph.D.s are 
the producers.* Therefore, the public subsi- 





their raise, of course, with a strike, but they did not go 
on strike as teachers (abstaining from teaching), but 
rather as physicians of the university hospitals (that is, 
they refused to treat patients except for emergencies). 

2 For a more detailed critique of the wage differentials 
approach to human capital growth, see my 1971 paper. 

3 The percentage of Ph.D.s really employed in pri- 
vate activities is probably less than the 14 percent 
shown by Bailey and Schotta. A large part of natural 
science Ph.D.s employed in private business is in fact 
likely to be employed by firms that are only fictitiously 
private; that is firms whose output is, in total or in part, 
government research and development projects, paid 
on a cost plus “fair profit” basis. 
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dies of graduate education represent a trade- 
off for the lower salaries of academicians. 

Indeed, in the presence of transaction 
co3zs and/or financial market imperfections 
and/or risk aversion, it might very well be a 
better allocation of taxpayer’s money to sub- 
aidize graduate schools and pay lower sala- 
zies rather than to pay high salaries to Ph.D. 
recipients, without subsidizing graduate 
schcols. The first is in fact the policy adopted | 
by other institutions (such as the Armed 
Forces and their schools) who have a com- 
pletely monopsonistic position on the output 
cf their training programs. 

Therefore, the fact the “rates of return” in 
erts and education, where 99 percent of the 
Fh.D. recipients work in publicly funded 
institutions, are close to zero, may just be a 
consequence of efficient allocation of tax- 
Faver’s money. On the other hand it is natu- 
ral to conjecture that if Bailey and Schotta 
had enlarged their inquiry to include those 
gracuate schools (medicine and law) whose 
output (M.D.s and lawyers) is, by and large, 
employed ir. the private sector, they would 
have found higher rates of return. 

One could object to my reasoning by re- 
marking that Ph.D. granting institutions are 
nct the only ones employing Ph.D.s as 
teachers. Thus graduate schools which pro- 
duce many: more Ph.D.s than they can 
pessikly employ, would not be acting in their 
own interest, but would subsidize lesser 
scaocls who employ Ph.D.s. But first of all, 
as Bailey and Schotta have shown,’ the 
existence of a graduate school does lower the 
cozt cf undergraduate education. Second, 
resource allocation is often decided by an 
aulhcrity which is responsible for institu- 
tions of different levels. Moreover, scrapping 
po-icies depend on quality standards, there- 
fore major universities must produce a high 
number of Ph.D.s in order to be able to 
select among them, four or five years after 
they completed their degree, the “highly 
reputed scholars” who are allowed to achieve 
tenure in a major university. It seems there- 
fore that the Ph.D.s employed in other col- 
leges and universities may be considered to 


4 See page 22, footnote 4. 
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some extent a by-product of the production 
of “highly reputed scholazs.’’ 

I must recognize that the analysis sketched 
in this note is far from complete. However I 
cannot avoid feeling that the naive and 
crude tools used in the Bailey and Schotta 
paper cannot lead to any sound policy con- 
clusions. Despite their painstaking work of 
collecting a very useful set of data, I believe 
that a more thorough theoretical model 
should be built before any practical sugges- 
tion could be drawn. 


5 As a matter of fact, the same reasoning can be ap- 
plied to graduate students that are “scrapped” before 
reaching the Ph.D. (the dropouts), and an analysis of 
their employment situation hes to be carried out before 
simply stating that they are scrapped and consequently 
not sold in the market. Or do Bailey and Schotta believe 
that nothing is added to human capital with one or two 
years of graduate education when a Ph.D. is not at- 
tained? : 
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Private and Social Rates of Return to. 
Education of Academicians: Note 


By Jonn A. TomaskE* 


In the March 1972 issue of this Review, 
Duncan Bailey and Charles Schotta pub- 
lished a study of the returns to investment 
in the graduate education of Ph.D. acade- 
micians in the United States. They use as a 
proxy for the academic income of Ph.D. 
faculty, the salary data reported by the 
American Association of University Profes- 
sors (AAUP). The alternative income used 
is an estimate of the income of bachelor’s de- 
gree holders taken from an extensive survey 
of salaries in occupations open to bachelor’s 
degree holders in the state of California. 
They compute both a private and a social 
rate of return. Their private rate of return 
includes as costs an estimate of the foregone 
income of graduate students. Their social 
rate of return in addition to income foregone 
by students, includes an estimate of the per 
unit contribution of the state of California 
to graduate education at the Berkeley and 
Los Angeles campuses of the University of 
California. A second social rate of return is 
computed by including an estimate of the 
costs cf graduate school dropouts. Each of 
these rates of return is estimated for two 
through six year periods of time spent in 
graduate school and for eleven different 
academic income patterns.! 

Bailey and Schotta explicitly omit from 


* Associate dean of academic’ planning (Graduate 
Studies and Research), California State University, 
Los Angeles. I have benefited from suggestions by Judd 
Hammack, George Jensen, Donald Moore, and Richard 
Roseman, and by an unnamed referee on an earlier 
draft of this note. 

1 The basic salary stream for academically employed 
doctorates was determined by using the University of 
California salary scale and promotion schedule as a 
bench mark. This reference income stream was con- 
verted to ten income streams using AAUP salary data 
and AAUP ratings by academic rank. An eleventh 
salary pattern is the weighted average of the average 
annual incomes of patterns one through ten. The 
weights were the percentage of faculty in 829 institu- 
tions which occupied that salary pattern. 
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their calculations all incomes earned by 
academicians in addition to their academic 
year contract salaries. Since they are inter- 
ested only in test-of-the-marketplace con- 
clusicns, they do not consider externalities or 
the public good aspects of research. Their 
conclusions may be summarized as: 


1. The private and social rates of return 
are, ir. general, either zero or less than 1 per- 
cent. The private incentive to invest in 
graduate education is explained by psychic 
income and the attractiveness of academic 
life styles. l 

2. The findings of other studies that the 
return to undergraduate education is in the 
neighborhood of 10 percert implies, to the 
authors, that resource allocation would be 
improved by reallocation of resources away 
from graduate to undergraduate education. 
They kazard a “guess” that the resources 
removed from graduate education should be 
in the humanities, education, and certain of 
the secial sciences. 

3. The authors believe that an impor- 
tant area for cost saving is reduction of both 
the graduate school dropout rate and the 
time spent in graduate school to obtain the 
Ph.D. 


Tke purpose of this note is to argue that 
Bailey aad Schatta’s approach and the data 
they employ understates the return to the 
graduate education of the Ph.D. academi- 
cians and that their conclusions are seriously 
misleading as a guide to public policy. 


I 


The AAUP is concerned with the eco- 
nomic condition of all faculty employed by 
institutions of higher education in the United 


States. AAUP Committee Z does not dis- 


tinguish between the salary status of Ph.D. 
and non-Ph.D. faculty when reporting aver- 
age earnings. The salary data used by Bailey 
and Schotta as a proxy for the academic in- 
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corne of Ph.D. faculty are an average by 
academic rank of the salaries paid to full- 
time academic personnel regardless of degree 
level or institutional affiliation. Of the 936 
institutions included in the AAUP self- 
grading compensation suzvey for 1966 used 
by Bailey and Schotta, 11.9 percent were 
universities, 63.2 percent liberal arts col- 
leges, 5.2 percent teachers colleges, 14.8 per- 
cent junior colleges, 2.8 percent technical in- 


stitutes, and 1.9 perceni fit none of these 


categories. Of these instizutions, 862 institu- 
tions employing 181,467 full-time faculty 
could be classified by the average compensa- 
tion grades used by AAUP at that time. In- 
stitutions with an average grade of D or be- 
low employed 21.9 percent of the full-time 
faculty, C graded institutions employed 37.4 
percent, and institutions graded A or B em- 


ployed 40.6 percent of the full-time faculty.. 


One institution employing 174 faculty was 
given an average grade of AA. 

Unfortunately, there are no data available 
concerning the income of Ph.D. academi- 
cians which are compazable in detail to the 
salary information published by AAUP. 
However, a. study ty Ralph Dunham, 
Patricia Wright, and Marjorie Chandler, 
published by the U.S. Office of Education 
and based on a survey conducted spring 
1963 covering universities and four-year col- 
leges employing 138,200 full-time faculty 
can be used to indicate the direction and 
gain some idea of the magnitude of the bias 
contained in the salary data used by Bailey 
and Schotta. 

Only 51 percent of the full-time faculty 
employed by universizies and four-year col- 
leges held the Ph.D. These individuals were 
concentrated in the associate and full pro- 
fessor ranks and in larger institutions. The 
influence of non-Ph.D. faculty salaries on 
reported salary averages appears greatest in 
the instructor and assistant professor ranks. 
These data do not distinguish between Ph.D. 
and non-Ph.D. faculty by salary levels. The 
extent of the premium paid to doctorates in 
four-year institutions with substantial num- 
bers of non-Ph.D. faculty is not known. Ob- 
viously, the salary averages reported by 
these institutions will be increasingly less 
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TABLE 1—TEACHING FACULTY WITH THE DOCTORATE: 
SELECTED CHARACTERISTICS, UNIVERSITIES, AND 
Four-YEAR COLLEGES, SPRING 1963 








Percent 





of Total 
Number Faculty 
Total Doctorates 69,949 51 
Rank f 

Professor 29,108 78 

Associate Professor 20,105 61 

Assistant Professor 16,908 42 

Instructor 2,159 10 

Other 1,669 33 

Selected Institutional Attributes: 

Universities 40,525 59 
Public 26,224 58 
Private 14,301 60 
750 Faculty or More 18 ' 896 65 
Under 750 Faculty 21,629 54 

Colleges and Technological 
Institutions: 29,423 42 

Public 13,611 41 

Private 15,812 44 

200 Faculty or More 8,596 51 

Under 200 Faculty 20,827 40 


Source: Dunham, Wright, and Chandler, Table 1. 


representative of Ph.D. salaries as the pro- 
portion of nondoctorates in the faculty in- 
creases. AAUP salary data are a highly im- 
perfect proxy for the income of doctorate 
faculty. The use of these data significantly 
understates the academic year contract 
salaries paid to doctorates employed in in- 
stitutions of higher education. 

Bailey and Schotta explicitly omit income 
earned by faculty from: summer teaching, 
royalties, consulting, and other professional 
activities not included in reported academic 
year contract salaries. N. Arnold Tolles and 
Emmanuel Melichar have analyzed income 
supplement data for economists collected by 
The National Register of Scientific and Tech- 
nical Personnel. They found that 83.2 per- 
cent of economists employed by educational 
institutions reported earned income supple- 
ments. Those economists employed on a 
nine- to ten-month academic year basis had 
supplemental incomes equal to 29.4 percent 
of their basic salary in 1964. Dunham, 


. Wright, and ‘Chandler found in 1963 that 


81 percent of all doctorate faculty in all 
disciplines on academic year contracts 
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TABLE 2—ACADEMIC Year CONTRACT SALARY OF TRACHING Fecuity 1962-1963: SELECTED CHARACTERISTICS® - 














(84,784 Faculty} 
' Doctorates Nondoctorates 
Mean Median. . Mean - Median 
_ Percent Income _ Income Percent Income Income | 

All Ranks 49.3 9,490 9,099 50.7 ' 7,146 `- 6,913 
Professor 78.2 11,299 11,078 21.8 >` 10,901 10,621 
Associate Professor . 61.3 9,053. - 9,058 38.7 8,072 8,093 ` 
Assistant Professor 40.9 7,669 7,526 59.1 6,895 6,948 
Instructor í 9.2 6,675 6,851 90.8 5,644 5,753 
Other `- 31.6 7,437 68.4 6,838 6,667 


7,848 





a Includes faculty on 9-10 month academic year contracts only. 


Source: Dunham, Wright, and Chandler, Table 38. 


earned income supplements -equal to 25.3 
percent of their contract salaries. Nondoc- 
torate faculty were less able to augment 


‘their academic year contract salaries. Only 
66 percent earned outside income. Supple- ` 


mental income was earned bya majority of 
faculty in all discipline categories except 
home economics and by faculty in all aca- 
demic ranks. 
“ii } II 

In estimating a social rate of return to the 
graduate education of academicians, Bailey 
and Schotta use, without discussion, state of 
California budget data and University. of 
California budget formula to obtain a per 
unit measure of the state contribution. Dis- 
cussion of the conceptual and operational 
difficulties involved in segregating the cost of 
graduate education in universities which 
jointly produce graduate education and re- 
search as well as undergraduate instruction 
is outside the scope of.this note and may be 
found elsewhere.? The’ California budgeting 
process, in common with that found in other 
states, involves much that is traditional and 
more that i is negotiated. John H. Powell and 
Robert D. ‘Lamson, i in a study sponsored by 
- the 
United States and the National Association 
of College and University Business Officers, 
found that differences in budgeting processes 
and accounting methodology precluded in- 
stitutional comparisons.of the costs of grad- 

2 See, for example, W. Lee Hansen and Burton Weis- 


brod, Marc Nerlove, and Jonn Powell and Robert 
Lamson. 


Council ‘of Graduate Schools in the. 


uate education in any but the most imprecise 
terms. It is not now possible to determine 
how eccurate or representative Bailey and 
Scaozta’s cost estimates may be. 

Bailey and Schotta investigate the effects 
.of graduate school dropouts on their com- 
pucec social rates of return. They state, “Tf, 
as is well known in industrial quality and 
cost control, some defects are produced 
which are. not subsequently sold and must be 
scrapped, then the resources expended on 
their sroduction must be averaged over ac-’ 
ceptable units, thus increasing their average 
costs (p. 27).” Their dropout hypothesis im- 
plies a 50 percent rejection rate spread over a 
four-year graduate education. It is assumed l 
that these dropouts do not benefit economi- 
cally from exposure to graduate education. 
This assumption is either contrary to what is 
generally believed to be the nature’ of the 
educational transformation process or as- 
sumes that certification rather than educa- 
tion is of long-run economic importance. 

In ary case, we do not know what happens 
to the graduate school dropout and there is 
very litt'e information-on the economic con- 
dition of the terminal. master’s degree - 
holdér.? However, Dunham, Wright, and 
Chandler find that 32 percent of all teaching 
faculty at universities and four-year colleges 


‘ either Leve a terminal master’s degree or 


have taken work beyond the master’s degree 
but have not obtained the Ph.D. Bailey and 


3 Some information is provided by Orley Ashenfelter 
and J. D. Mooney, and Lynn Maxwell. 
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TABLE 3—OUTSIDE Earnincs OF ACADEMIC YEAR CONTRACT 
TEACHING Facutty: 1961-1962 








Percent of Academic 





Year Faculty with Mean Median 
Outside Earnings Earnings Earnings 
Education Level 
Doctorates 8t 2,399 1,810 
Non Doctorates 66 1,857 1,252 
Rank 
Professor 80 3,026 2,036 
Associate Professor 78 2,269 1,731 
Assistant Professor 74 1,700 1,359 
Institutional Affifiation A 
Universities 79 2,577 . 1,847 
Colleges 69 1,790 1,321 





Source: Dunham, Wright, and Chandler, Table 40. 


Schotta have computed social rates of return 
by adjusting their cost data for graduate 
school dropouts but without adjusting their 
income data to a simila- basis. 

Bailey and Schotta mention the word re- 


search once and ignore it completely in their. 


concluding statements. This is unfortunate 
since research is both a part of graduate 
training and a portion of the output of the 
academically employed Ph.D. recipient.‘ 
Apparently, the social value of the research 
output of faculty is assumed to be reflected 
in the salaries paid academicians. The in- 
formation which results from academic re- 
search is, with few exceptions, a public good. 
The value of public goods is generally con- 
sidered as not measured by market. prices.® 
Bailey and Schotta offer no justification for 
their assumption that the academic market- 
place is an exception.’ This is of particular 
‘Importance in the context of graduate educa- 
. tion since a major rationale for subsidizing 
this activity has historically been the addi- 


1 'The published output of teaching faculty with the 
doctorateis substantial. Dunham, Wright, and Chandler 
found that 81 percent reported publishing one or more 
articles and 43 percent reported five articles or more. 
Thirty-four percent reported they had published pro- 
fessional books. 

5 The issue is more complex. Kenneth Arrow shows 
that basic research which is primarily an input for 
further research is particularly unlikely to be rewarded. 

8 Those readers who have participated in hiring, 
promotion, retention, and tenure decisions may wish to 
reflect on the efficiency of this “market.” 


tional knowledge generated by these highly 
trained individuals. 

There is little documented evidence con- 
cerning the magnitude of the benefits of 
academic research. Zvi Griliches has esti- 
mated a social rate of return of 700 percent 
on the resources invested in the develop- 
ment of hybrid corn. His estimate of the net 
social benefits derived from this single com- 
modity is in excess of $240 million annually 
after 1955.7 Burton Weisbrod estimated a 
most probable social rate of return of 11 to 
12 percent on research costs resulting in the 
development of poliomyelitis vaccine. Al- 
though both of these developments involved 
substantial academic research and resulted 
in a salable commodity, there is no evidence 
that a significant portion of these benefits 
was captured by either individual scholars or 
academic institutions.® 


III 


Bailey and Schotta estimate the private 
rate of return to investment in graduate 


7 Griliches estimates an annual rate of 35 to 171 per- 
cent per dollar spent on all agricultural research. He 
estimates that one-half of these research expenditures 
were from public sources. 

®The tomato harvester and biologically suitable 
tomato plants were developed primarily through a 
joint effort by the University of California and private 
industry. Andrew Schmitz and David Seckler note that 
the University of California owns some patent rights 
and has captured a small portion of the substantial 
social benefits of this research. 
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education of doctorate faculty is either zero 
or less than 1 percent. Aside from the short- 
comings of their estimates of the academic 
year salaries of Ph.D.s, the omission of sup- 
plemental income substantially understates 
the annual income of academicians. Using 
their weighted average salary pattern eleven 
and assuming four years spent in graduate 
-© school, they show that academicians must 
earn supplemental income equal to approxi- 
mately 15 percent of their academic year 
salaries each year to attain a private return 
of 7 percent. A 10 percent return requires 
supplemental income equal to 23.5 percent 
of academic year salaries. Since supplemen- 
tal incomes in this range are common, it is 
unnecessary to use psychic income or life 
style effects to explain the incentive for indi- 
viduals to invest in graduate education in 
1966. 


The social rate of return presented by . 


Bailey and Schotta should be viewed skepti- 
cally. Aside from the aforementioned under- 
statement of the academic incomes of doc- 
torates, their concept of social benefits is too 
restricted. If only those social benefits priced 
in a market are included, graduate education 
may appear to be a less efficient use of re- 
sources merely because a larger proportion 
of the benefits of uridergraduate instruction 
or other public investment options can be 
measured by market prices. Estimates of 
both the social costs and benefits of graduate 
education must be improved before policy 
pronouncements are appropriate. 

` The authors “guess” that overinvestment 
has occurred in the humanities and “soft” 
sciences. Before this intuitive assertion can 
be accepted, knowledge of both the costs and 
the nature of the social and private benefits 
of these disciplines is needed. Powell and 
Lamson found evidence of relatively lower 
instructional costs in these disciplines. The 
benefits of humanistic knowledge cannot be 
cavalierly dismissed as consumption goods if 
only in view of the long-standing academic 
tradition that this knowledge is necessary 
both for effective judgmental behavior and 
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the broader perspective which separates the 
creative scientist from the technician. 
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Housing Market Discrimination, Homeownership, 
and Savings Behavior: Comment 


By Jonn F. McDonatp* 


In their recent paper in this Review, John 
F. Kain and John M. Quigley (KQ) state: 


“We are forced to conclude that ‘supply 
restrictions’ on Negro residential choice 
and on the kinds of housing available to 
black households may be largely re- 
sponsible for the wide discrepancy be- 
tween ownership rates for otherwise 
identical black and white households.” 

[p. 270] 


The test which KQ employ to demonstrate 


the existence of supply restrictions is based ` 


on the relative lack of single family houses 


available to blacks, pp. 270-72. They find,. 


in a sample which uses cities as observations, 
that the extent to which the actual black 
homeownership rate falls short of the ex- 
pected rate is negatively correlated with the 
proportion of central city housing which is 
single family.1 As KQ acknowledge, theirs is 
not a complete test of the supply restriction 
hypothesis. This comment provides further 
tests of that hypothesis. 

A relative lack of single family houses in 
the black housing sukmarket? causes lower 


* Assistant professor of economics, University of 
Illinois at Chicago Circle. The work described herein 
was carried on simultaneously with and independently 
of the work of Kain and Quigley as part of my doctoral 
dissertation. I wish to thank Peter Mieszkowski, Robert 
Goldfarb, Guy Orcutt, and the referee for helpful com- 
ments. Views expressed are solely my own. 

1 However, in this test tkere is no clear reason for in- 
cluding the variable “actua. white ownership rate” in an 
equation which determines ‘the quantity ‘expected 
black ownership rate mirus actual black ownership 
rate.” KQ find that a larger white ownership rate is 
associated with a larger difference between actual and 
expected black ownership rates. KQ argue for including 
the white ownership rate to control for “intermetropoli- 
tan variation in the relative cost of owner-occupied and 
renter-occupied housing or differences in the timing of 
urban development” (p. 271). Their statement does not 
indicate whether the coefficient in question should be 
positive or negative. 

2 A model which could be thought to underlie the 
KQ study is a housing market segmented by race. 
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black homeownership because apartments 
are not generally available for owner occu- 
pancy and single family houses are usually 
owner occupied. However, some single family 
houses in black areas may not be available 
for owner occupancy due to difficulties which 
blacks face in the mortgage market. The 
procedure followed in this paper is to make a 
correction for housing stock characteristics. 
Assuming the correction is made properly, 
the remaining difference between the black 
and white homeownership rates is due to the 
fact that blacks have more difficulty obtain- 
ing mortgages on single family houses. 
Section I presents a linear probability-of- 
homeownership function with a correction 
for housing stock characteristics. Section II 
presents a model in which the type of tenure 
(own or rent) and the structure type of a 
household are jointly dependent variables. 
Section III examines some implications for 


policy. 


I. Probability of Homeownership: 
Single Equation Model 


Column 1 in Table 1 shows a probability- 
of-homeownership function estimated by or- 
dinary least squares.? This equation is simi- 


3 The data is a stratified sample of 500 Detroit house- 
holds taken from the Detroit Transportation and Land 
Use Survey (TALUS) of 1965. KQ use household data 
from St. Louis. Ordinary least squares results are 
shown to facilitate comparison with the two-stage least 
squares results in Section II. A generalized least squares 
procedure yields more efficient estimates. (See KQ, p. 
265, and Arthur Goldberger, p. 250.) The weight used 
for each observation is (1/P(1—P))"?, where P is the 
probability of homeownership estimated by ordinary . 
least squares. If P is less than zero or greater than one, 
a weight must be arbitrarily assigned. One procedure 
is to assign .01 for P<0 and .99 for P>0. This pro- 
cedure is used in my case because income and age of 
household head enter as continuous variables and cause 
P to exceed 1.0 for some households. (KQ enter income 
and age is continuous variables, also.) The GLS esti- 
mate of the coefficient of the race dummy is —.064 
(t= 1.88) instead of —.100. The other GLS coefficients 
are very close to those found by OLS. - 
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TABLE 1—PROBABILITY-OF-HOMEOWNERSHIP FUNCTION 
tL) (2) (3) 
OLS OLS 2SLS 
Black household (dummy variable) —.109 — 064 — 045 
(2.592) (1.817) (1.075) 
Income (thousands of dollars) Cid .009 008 
“3 C30) (2.252) (1.550) 
Length of tenure (years) 037 -028 025 
(9.581) (7,651) (3.441) 
Age of household head .007 005 005 
(5.524) (3.924) (1.840) 
Years of education, household head — DIG + 017 — 013 
(4,209) (3.979) (2.246) 
Size of household (number of people) 064 041 032 
(4.323 (3.154) (1.379) 
Life cycle variables (dummies) 
Married, no children — 0&4 — 038 
(.9E1) (.732) 
Married, youngest child aged 0 to 5 — 030 — .056 
{.383) (.792) 
Married, youngest child aged 5 to 17 C10 O11 
(.138) (.166) 
Married, youngest child over age 17 — 111 ~~ .056 
. (1.399 (.772) 
Structure type variables 
Structure type (1 for single family 376 - 
house or duplex, 0 otherwise) (10.180) 
Two-stage estimate of the effect on home- 503 
ownership probability of occupying - (1.824) 
a single-family house or duplex 
Intercept ~~ 072 — .039 —~.091 
Re -399 504 
500 500 500 


sample size 





T-statistics are in parentheses. The probability of homeownership for an unmarried 
individual living alone is included in the intercept term. ` i 


lar to equation (1) in KQ. The dependent 
variable is dichotomous; zero for renters and 
, one for owner-occupants. The regression 
shown here in column 1 differs from the KQ 
model in two respects. One independent vari- 
able has been included which KQ do not use; 
‘length of tenure in the housing unit. KQ, 
p. 274, and others state that the relative cost 
of owning and renting depends crucially on 
the expected length of tenure; hence actual 
tenure at the time of the survey has been 
added as a proxy variable for expected ten- 
ure. The sample used here excludes house- 


holds headed by divorced or widowed women 
and retired persons on the grounds that cur- 
rent income for such people misrepresents 
permanent income. 

The results in column 1 are much like the 
KQ results. It is found that blacks are 10 
percent less likely than whites to be home- 
owners after correcting for household char- 
acteristics. (KQ found the difference to be 
8.8 percent.) The one major difference be- 
tween the two sets of results is that the size 
of household variable has a negative coeffi- . 
cient in KQ’s results and a positive coeffi- 
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cient in the results reported here.* The posi- 
tive coefficient is more plausible because 
larger households need more housing space 
and are more likely to occupy single family 
houses. 

As a first additional test of the supply re- 
striction hypothesis, a structure-type vari- 
able has been added to the linear probability 
function. The variable is dichotomous; one 
for single family house or duplex and zero 
otherwise.’ Column 2 in Table 1 contains the 
results. It has been assumed that structure 
type is predetermined in the probability-of- 


ownership function; tha: households decide 


structure type prior to the decision to own or 
rent. For example, the market first assigns a 
household to single family houses. The prob- 
ability of homeownerskip is partly deter- 
mined by the fact thet the household is 
restricted to the single family houses. If the 
10 percent racial differance in homeowner- 
ship rates is due only to physical supply 
characteristics, then the inclusion of the 
structure-type variable would drive the co- 
efficient of the race duramy to zero. The co- 
efficient of the structure-type variable is 
highly significant, and the coefficient of the 
race dummy is reduced from —.10 to —.064. 
The calculated t-value for the race dummy is 
now 1.82, indicating that the coefficient has 
about a 96 percent probability of being less 
than zero. Also, the size of household vari« 
able continues to make a contribution, an 
unexpected result if we presume that the in- 
fluence of household size operates only 
through the choice of structure type. 


II. Probability of Homeownership: 
Two-Equation Model 


Rather than assume that structure type is 
predetermined in the probability-of-home- 
ownership function, iz is more reasonable to 
assume that structure type and type of ten- 
ure are simultaneously determined. The 
model allows for the possibility that a house- 


4 When the size of household is removed from the re- 
gression, variables indicating the presence of children 
under age 17 enter with significant positive coefficients. 

ë Duplexes have been classified as being more like 
single family houses than multiple-wnit structures. 
Duplexes constitute 2 percent of the sample used here. 
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hold which occupies a single family house is 
more likely to own.and a household which 
owns is more likely to occupy a single family 
house. The model has two equations because 
the correlation between structure type and 
type of tenure is not perfect. In fact, this 
correlation is hypothesized to be lower for 
black households than for white households 
because of difficulties which blacks face in 
the mortgage market. On the other hand, if 
the lack of black homeownership is due en- 
tirely to a lack of single family houses in the 
black submarket, then the effect of race 
would operate only through the probability 
of occupying a single family house, i.e., the 
coefficient of the race dummy in the prob- 
ability of homeownership function would be 
zero. 

If structure type and type of tenure are 
jointly determined variables, then the ordi- 
nary least squares procedure used: to com- 
pute column 2 of Table 1 yields biased esti- 
mates of the coefficients. Such a model has 
both simultaneity and heteroskedasticity 
problems.® Assuming the distributions of the 
two error terms are similar to the distribu- 
tion ordinarily assumed for the single linear 
probability function, two-stage least squares 
will provide unbiased and inefficient esti- 
mates of the coefficients of the probability of 
homeownership function. 


Consider the following two-equation 
model. 
(Uy. T = aS + cX + ty 
(2) S = anT + dX2 + ts 


Here T is type of tenure (O= rent, 1=own) 
and S is structure type (1 for single family 
house or duplex, 0 otherwise). The other no- 
tation is as follows. 


c, d = vectors of coefficients 
X1,X2= vectors of predetermined variables 


Uy, Us = error terms 


“The error terms are assumed to be dis- 


tributed as shown in Table 2. 


£ See Goldberger, pp. 248-50, for a discussion of the 
heteroskedasticity problem in linear probability func- 
tions. 
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TABLE 2—DISTRIBUTIOF or Error TERMS 
T AY ty Pr(uy) tz Prius) 
yoo aidr SSMS f eae 2i 
2 2 
1— cX. 1— dX 
0 0 —cX1 =a — dX: 5 $ 
1 1 1-an- cX Btr kenne Sn 
2 l 2 
1 0 wy Z —an — dX: tae 





Note that E(m)=E(m)=0 and that 
Pr(m)~and Pr(u) always fall between zero 
and one. Also, t) and w are not independent. 
Covitn, u) can be computed by adding to- 
gether the products of the terms appearing 
in the last four columns of each row in Table 
2: Cov(m, tp) = 0 if an=0 or do, = 0. 

The two-stage least squares results are 
shown in column 3 of Table 1. All the inde- 
pendent variables, including the race dum- 
my, are used to estimate the probability of 
occupying a single family house in the first 
stage. In the second stage, the life cycle 
dummies are excluded from the probability 
of homeownership function to satisfy the 
order conditions for identification. In these 
results, all the coefficients are closer to zero’ 
than in column 1. The change in the coeff- 
cient of the race dummy from —.10 to 
~ .045 (t=1.075) means that the effect of 
being black, after correcting for the effect of 
housing stock characteristics, is to reduce 
the probability of homeownership by 4.5 
percent. The effect of housing stock charac- 
teristics is to reduce black homeownership 
probability by 5.5 percent. The supply re- 
striction due to a lack of single family houses 
has an impact on black homeownership, but 
this factor fails to account for all the racial 
difference in ownership probability. After 
correcting for household characteristics, the 
racial difference in homeownership probabil- 
ity is 10 percent. This difference is reduced 
to 6.4 percent or 4.5 percent when account is 
taken of. the nature of the housing stock in 
the black and white submarkets. This re- 
maining difference is associated with the 


operation of the market for mortgages on 
single family houses. 

, The sample used in the regressions was 
tebulated to discover how many households 
reit single family houses. The results are 
skowr in Table 3. 


TABLE 3—OccuPants OF SINGLE 
Famity Houses WHo RENT 


Blacks, income under $5000 40% rent 
Biacxs, income $5000 to $10,000 29,2% rent 
Whites, income under $5000 8.7% rent 
Whites, income $5000 to $10,000 11.5% rent 





IT. Summary and Implications for Policy 


In a perfectly functioning housing market, 
we could assume that each household selects 
the type of tenure which maximizes its util- 
ity. Pecple who move frequently, are highly 
risk averse, or dislike the responsibilities of 
homeownership, would be observed to be 
renters. People who desire to consume small 
amounts of housing services rent because 
sma.l housing units are not generally avail- 
able for purchase. If we presume that black 
and white people do not differ in risk aver- 
sion and taste for the responsibilities of 
homeownership, KQ and this study show 
that there are some urban black households 
who rent but would own if they faced the 
same hcusing market that whites face. The 
white housing submarket is characterized by 
a larger relative amount of single family 
houses ard less difficulty in obtaining mort- 
gage credit. Both factors are important 
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causes of the racial difference in homeowner- 


ship rates, but KQ provice a statistical test 
which demonstrates only the effect of the 
relative lack of single family houses in the 
black submarket. Part of the lack of black 
ownership in Detroit in 1965 was due to an 
inability to obtain mortgages on some of the 
single family houses which blacks were oc- 
cupying. 

The results of this study suggest that, if 
the goal of policy is to increase the propor- 
tion of blacks who own homes, some increase 
could be accomplished without moving 
blacks from their current neighborhoods by 
making mortgages more readily available for 
older housing. However. elimination of the 
statistically corrected racial difference in 
ownership probability will require elimina- 
tion of restrictions both in the mortgage 


market and in the type of housing stock 


made available to black consumers.’ 


7 Section 235 of the 1968 Housing Act provides below- 
market interest rates and FHA-guaranteed mortgages 
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for new and renovated houses purchased by people in 
the $3000 to $7000 income range. This program has 
been operating in the black housing market in Detroit, 
and recently a scandal has been uncovered in the De- 
troit program. According to newspaper accounts, in. 
some cases renovation has meant only that defects in 
older houses have been covered up. The result has been 
that new owners have defaulted on their mortgages be- 
cause of an inability to meet mortgage payments and 
repair costs. It seems clear that a program which grants 
mortgages for older houses must provide careful inspec- 
tion services prior to the sale. However, it may not be 
possible to administer properly a program of guarantee- 
ing mortgages for older housing. If this is the case, then 
black homeownership should be increased by opening 
to blacks more areas of newer single family housing and 
providing mortgage assistance where needed. 


and Savings Behavior: Reply 


By Joun F. Kain anp Jony M. Quicitey* 


Housing Market Discrimination, Homeownership, 


John McDonald’s comment is a useful 
verification and extension of our earlier 
analysis of the effects of racial discrimination 


in urban housing markets. In our paper we . 


demonstrated that black households have a 
lower probability of home ownership or pur- 
chase than otherwise comparable white 
households. We concluded that this differ- 
ence results largely from “supply restric- 
tions,” i.e., a limited supply of units suitable 
for home ownership within the ghetto and 
substantial impediments to the purchase of 
homes outside the ghetto by black house- 
holds. 

Our paper contained two empirical in- 
vestigations: a detailed analysis of the prob- 
ability of home ownership and purchase, 
' based on a large sample of St. Louis house- 
holds, and an analysis of intermetropolitan 
differences in black and white home owner- 
ship among 18 large metropolitan areas. The 
second of these two analyses was devised 
' primarily to test the supply restriction hy- 
pothesis. In it the proportion of central city 
units that are single family and the propor- 
tion of the SMSA black population that re- 
side in the suburban ring were used to repre- 
sent these supply restrictions. 

In his note, McDonald replicates our St. 
Louis analysis of homeownership using De- 
troit data and correctly points out that part 
of the difference he obtains in black and 
white ownership probabilities may result 
from the “fact that blacks have more diffi- 
culty obtaining mortgages on single family 
houses.” He then attempts to decompose the 
racial coefficient in our model into two com- 
ponents: 1) a component due to difficulties 
in obtaining morgages, and 2) a component 
due to our notion of supply restrictions. In 
his first alternate model, he includes whether 
the household lives in a single family unit 
as an explanatory variable (Equation (2), 


* Harvard University. 


230 


Table 1). In his second alternate model, 
structure type and tenure are jointly deter- 
mined (Equation (3), Table 1). He inter- 
prets the racial coefficient in these two alter- 
nate probability-of-ownership equations as 
reflecting problems of access to mortgages. 

McDonald does not discuss the nature of 
the difficulty blacks encounter in obtaining 
mortgages, but at least two sources come to 
mind. Blacks may have difficulty obtaining 
mortgages because of overt racial discrimi- 
nation by lenders or because they, as indi- 
viduals, are considered poorer credit risks 
than comparable whites. Alternatively, 
mortgages may be unavailable because the 
dwel-ing units available to potential black 
home buyers are old, in poor condition, lo- 
categ in declining neighborhoods, or: have 
other characteristics that make them high 
risk investments. l 

Ditferences in mortgage availability aris- 
ing fram the characteristics of dwellings and 
neighberhoods are clearly an integral part of 
our concept of supply restrictions, but overt 
racial discrimination and differences in the 
evaluation of credit worthiness by lenders 
are ccr.ceptually distinct. 

Unfertunately, McDonald’s method fails 
to distinguish between these two kinds of 
effects. Indeed, in this respect it goes no 
further than our analysis of the difference in 
ownersaip rates among metropolitan areas. 
Our analysis.of intermetropolitan differences 
in black and white home ownership rates can 
be interpreted in terms virtually identical to 
McDonald’s analysis. If the coefficient esti- 
mates reported in our equations (4) and (5) 
are accepted at face value, the results imply 
that if central city ghettos were composed 
entirely of single family housing (i.e., if Se in 
equations (4) and (5) had a value of 1.0) the 
mean diference between actual and “‘ex- 
pected” black home ownership rates would 
be reduced to about 3 percentage points 


{ 
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(using equations (4)) or 6 percentage points 
(using equation (5)). i 

For the Detroit metropolitan area, ana- 
lyzed by McDonald, our estimate of the 
difference between expected and actual 
black home ownership rates is 26 percentage 
points. The regression coefficients from equa- 
tion (4) indicate that, if Detroit’s black 
ghetto were composed entirely of single 
family housing this diference would be re- 
duced to 12 percentage points. Finally, the 
use of the regression coefficients from equa- 
tion (5) reduces the difference between ex- 
pected and actual black home ownership 
rates in Detroit to 6 percentage points. Of 
course, the assumed change in the character- 
istics of Detroit’s housing stock would imply 
higher white homeownership rates as well. 
Thus McDonald’s resu-ts, using individual 
households in Detroit as units of observa- 
tion, are a consistent extension of our own 
intercity analysis, 

We differ more sharply with. McDonald’s 
conclusions regarding appropriate public 
policies. It is hard to disagree with the view 
that steps should be taken to ensure that 
banks and other lenders do not discriminate 
against blacks or otker ethnic groups in 
mortgage dealings. But if the lower owner- 
ship rates among blacks living in single 
family units reflect the higher risks of lend- 
ing in old, low quality transitional neighbor- 
hoods, we are skeptical of programs that 
would provide mortgages to blacks to buy 
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units in ghetto and boundary areas. Ex- 
perience with the Boston Banks Urban Re- 
newal Group program in Boston and with 
similar programs in other cities suggests that 
such measures in a segregated housing mar- 
ket may operate to consolidate the ghetto. 

The obvious public policy alternative is to 
design and emphasize programs which would 
make the entire nonghetto housing market 
more accessible to prospective black home 
owners. (See Kain and Joseph Persky and 
our unpublished 1972 paper.) Even if the 
objective of public policy is no more broad 
than “to increase the proportion of blacks 
who own homes” (McDonald, p. 229), the 
latter policy should provide a much greater 
payoff. 


REFERENCES 


J. F. Kain and J. J. Persky, “Alternatives to 
the Gilded Ghetto,” Publ. Interest, Winter 
1969, 14, 74-87. 

and J. M. Quigley, “Housing Mar- 

ket Discrimination, Homeownership, and 

Savings Behavior,” Amer. Econ. Rev., 

June 1972, 62, 263-77. 

and » Discrimination and a 
Heterogeneous Housing Stock: An Eco- 
nomic Analysis, unpublished manuscript, 
1972. 

J.-F. McDonald, “Housing Market Dis- 
crimination, Homeownership, and Savings 
Behavior: Comment,” Amer. Econ. Rev., 
Mar. 1974, 64, 225-29. 











The Administered-Price Thesis Denied: Note 


By J. FRED WESTON, STEVEN LuSTGARTEN, AND NANcI GROTTKE* 


In the opening paragraph of his recent ar- 
ticle in this Review, Gardner Means makes 
some sweeping generalizations with regard 
to the pattern of price behavior during the 
1970 recession (1972, p. 292). However, his 
data cover only the period May 1957 
threugh March 1962. Using Means’ earlier 
criterion for classifying industries, we find 
that the data for the recent recession as well 
as for the earlier periods contradict the ad- 
ministered-price thesis.! 

The empirical tests presented by Means 
utilized 63 commodities selected by George 
Stigler and James Kindahl (pp. 22-28) be- 
cause they were alleged to exhibit adminis- 
tered price behavior. From the 63, Means 
separates 13 “market-dominated prices” 
which he defines by three criteria: 1) the 
4-firm ccencentration ratio is low, 2) the 
market is worldwide, and 3) the industry is 
raw material dominated. Application of 
these criteria to the remaining 50 would 
classify many additional as “market-domi- 
nated? commodities so that his results are 
dependent on the subjective judgments 
made. Means himself had previously empha- 
sized that concentration alone produced ad- 
ministered-price behavior: “But concentra- 
tion in industry has brought a new type of 
inflation... 7’ (1964, p. 22).2 Accordingly, 


* Research Program in Competition and Business 
Policy, University of California, Los Angeles. 

1 A similar conclusion based on empirical studies was 
reached by Louis Phlips for Western European countries. 


Concerning the first, a certain literature-—-which 
is in contradiction with standard economic theory 
—suggests that more concentrated industries are 
responsible for what has been called “administra- 
tive inflation”: during the upswings of the business 
cycle, more concentrated industries would use their 
monopolistic power to increase selling prices more 
than would be justified by increases in demand or 
costs. Our analysis of Belgian, Dutch and French 
wholesale prices over the period 1958-65 shows very 
clearly that this was not the case. Over a period, 
more concentrated industries behaved exactly like 
less concentrated industries. [pp. 172-73] 


* See also Means (1939), p. 143. John Blair empha- 


we utilize 4-firm concentration ratios to 
plaze the 63 industries into three groupings 
suggested by the tests set forth in the 
“Merger Guidelines” of the Department of 
Juszice, pp. 1-27. In Table 1 the truncated 
version of the administered-price thesis is 
examined and in Table 2 the full version is ` 
test2d.3 

Table 1 shows the distribution of price 
charges for different levels of seller concen- 
tration in each of the four time periods con- 
sidered by Means. Each panel contains two 
classifications of price changes which follow 
from the truncated administered-price thesis 
pred ction of no change or increase during 
contractions, and no change or decrease dur- 
ing 2xpansicn. Chi-square statistics were 
computed for each of the periods with the 
null aypothesis that the distribution is the 
same for all levels of concentration. For the 
first contraction the differences between the 
groups are significant at the 20 percent con- 
fidence level. For the other three periods the 
admiristered-price thesis falls far short of 
suppor: by the significance tests. Admit- 
tedly, the chi-square tests are not statisti- 
cally powerful, tending to favor the null hy- 
pothesis that the administered-price hy- 
pothess is wrong. However, the expected 
value of chi-square with two degrees of free- 
dom is 2.0, and three of the five individual 
period vesults are actually below the ex- 
pected value sc that the weakness of the test 
is irrelevant. Further, combining the five 
periods into a single test also results in a chi- 





sized the same point in defending Means’ position: 
“Stigler implies that the basis of Means’ classification 
was frequency of change-—a basis which he then goes on 
to characterize, in the first of a series of colorful ad- 
jectives, as ‘whimsical’. Actually, the primary basis was 
concentration...” (p. 70). : 

3 The fuil version of the administered-price thesi 
deals with the movement of administered prices relative 
to compecitive prices. The tests in Table 1 are per- 
formed for g nore restricted thesis, labeled by Means as 
the “truncated” version, which considers the cyclical 
direction cf absolute changes in prices. 
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TABLE 1—Trsts OF THE ADMINISTERED-Price HYPOTHESIS ror 63 NB Price Inpexes Durine JuLy 1957 to 
Marcu 1962, anp 90 WPI INDUSTRY SECTOR PRICE INDEXES FOR NOVEMBER 1969 TO NOVEMBER 1970 _ 





mam ame 





Concentration levele 














Less than 40 to Over 
40 Percent 60 Percent 60 Percent 
Chi-Square Degrees of 
n=16 n=29 n=18 Value? Freedom 
1. Contraction 7/57-4/58 3.12 2. 
Increase or No Change 37.5% 58.6% 66.7% 
Decrease 62.5 1.4 33.3 
2. Expansion 4/58-6/59 2.47 2 
Decrease or No Change 56.2 62.1 38.9 
Increase 43.8 37.9 61.1 $ 
3. Contraction 1/60-1/61 0.42 2 
Increase or No Change 50.0 44, 38.9 
Decrease 50.0 55. 61.1 
4. Expansion 1/61-3/62 1.15 2 
Decrease or No Change 75.0 79 88.9 
Increase 25.0 > 20. 11.1 
5. Contraction 11/69-11/70 > n=38 n=27 n= 25 0.16 2 
Increase or No Change ` 81.6 85.2 84.0 
Decrease “18.4 14.8 16.0 
Combined 5 periods 7.32 10 








s Four-firm concentration for 5-digit SIC product classes; 4-digit SIC industries in panel 5 only. 

b For 2 degrees of freedom, the chi-square value at the 5 percent level is 5.99; at the 1 percent level 9.21. For 
10 degrees of freedom, the respective values are 18.31 and 23.91. 
Sources: Stigler and Kindahl; U.S. Bureau of the Census (1966, 1970), and U.S. Bureau of Labor Statistics. 


square value well below the level required for 
significance. ' 

The most recent contraction, November 
1969-November 1970, provides an addi- 
tional opportunity to test the administered- 
‘price thesis, using the Wholesale Price Index 
(WPI). industry sector price indexes now 
available for 4-digit SIC industries. The data 
in panel 5 of Table 1 show no significant 
differences between the groups with respect 
to the percentages of industries in which 


TABLE 2—FREQUENCY OF PRICE CHANGE For 50 
ADMINISTERED PRICES, RELATIVE TO 
COMPETITIVE Prices, Jury 1957 
to Marca 1962 








7/57-4/58 4/58-6/59 1/60-1/61  1/61~3/62 

Contraction Expansion Contraction Expansion 
Decrease 45 13 45 43 
No Change 1 8 3 ó 
Increase 4 29 2 1 
50 50 50 50 


Source: See Table 1. 





prices increased during the downturn. Shift- 
ing from analysis of directions to magnitudes 
of change, Means states that during the 
1970 recession “... the BLS index of indus- 
trial prices has risen substantially and ad- 
ministration-dominated prices have risen 
even more” (1972, p. 292), but he presents 
no supporting data. The average price in- 
creases of 2.7, 5.1, and 3.6 percent, for low, 
medium, and high concentration industry 
groups, respectively, do not support Means’ 
assertion. 4 

We developed several variations of the 
analysis to determine whether the tests 
might be sensitive to the classification sys- 
tems utilized. We also performed the analysis 
combining the two contractions, the two 
expansions, and the two cycles. None of the 


4 The difference between the lowest and the mid- 
range of concentration is statistically significant, but 
the difference between the lowest and the highest con- 
centration group is not. Further, the difference between 
a less than 50 percent concentration group and an over 
50 percent concentration group is not significant. 
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chi-square results were close to being sig- 
nificant.’ 

Means argues that Stigler and Kindahl in- 
appropriately tested only a truncated ver- 
sion of his administered-price thesis. He 
emphasizes that the administered-price the- 
sis focuses on relative price behavior. We 
therefore tested the full version in Table 


2. Additionally, since the results in Table 1 - 


may be influenced by our use of Means’ con- 
centration criterion for identifying adminis- 
tered-price industries, we adopted his present 
classification of 50 administered-price indus- 
tries in the Table 2 tests. For the competi- 
tive price deflator required, we used the 
WPI for commodity groups which Means 
had earlier identified as competitively priced 
during his testimony before the Kefauver 
Committee in 1958 (1959, p. 4752). Those 
identifed as competitive were processed 
food, hides and leather, lumber and: wood, 
textiles and apparel, and farm products. The 
average price changes in these five categories 
were used as the deflator to the National 
Bureau (NB) (Stigler-Kindahl) price series. 

The relative price movements of the 50 
administered prices: designated by Means 
are shown in Table 2. ‘During both contrac- 
tions, 90 percent of the relative price changes 
were decreases, overwhelmingly in disagree- 
ment with the Means’ thesis. During expan- 
sion one, increases took place in 58 percent of 
the commodities, which also contradicts the 
thesis. During expansion two, the relative 
increases were only 2 percent. Thus, Table 2 
' demonstrates that administered prices were 
generally more cyclically flexible than the 
average of competitive prices. 

Summarizing, we test the truncated ver- 


5 Appendix tables containing these additional results 
are available upon request. 

§ Because the 1970 contraction data in Table 1 were 
taken from the BLS Industry Sector Prices comprising 
a different set of industries than the Stigler-Kindahl 
series, in Table 2 we were limited to the time pericds 
covered in Means’ article. 
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sion of the administered-price thesis in 
Table 1, using Means’ earlier criterion of 
concentration to group industries. In Table 
2, we adopt his current designation of ad- 
ministered-price industries to test the full 
version. Our findings are consistent with neo- 
classical thecry (Stigler, p. 8) in denying the 
acministered-price thesis. 
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Job Quitting and Frictional Unemployment 


By J. PETER Matriza* 


The purpose of this note is to point ott 
that much voluntary job changing never con- 
tributes to measured unemployment or to 
what has commonly been termed frictional 
unemployment. Data, which I will present, 
indicate that at least 50 to 60 percent of all 
workers line up their new jobs before quit- 
ting and leaving their old jobs. This has 
important implications for the microeco- 
nomic work of Armen Alshian, Charles Holt, 
Dale Mortensen, Edmurd Phelps and others 
on employment, unemployment, and inda- 
tion in labor markets. Much of their work 
has been motivated by the Phillips curve 
phenomenon. This paper also has important 
implications for a general understanding of 
job search behavior and mobility in labor 
markets. 

James Tobin, in his 1971 presidential ad- 
dress, has pointed out taat: 


A crucial assumption of the [new 
microeconomic] theory is that search is 
significantly more efficient when the 
searcher is unemployed, but almost no 
evidence has been advanced on this point. 
Members of our own profession are 
adept at seeking and finding new jobs 
without first leaving their old ones or 
abandoning not-in-labor-force status. 

[p. 6, italics added ] 


Tobin goes on to mention the studies of 
blue-collar. worker mobility conducted by 
Lloyd Reynolds, Herbert Parnes, and others 
in the late 1940’s and early 1950’s. They 
concluded that relatively few workers had a 
job lined up before quitting and that most 
job search was conducted while unemployed. 

‘More recent evidence, however, suggests 
that these conclusions must be modified. 
Tobin was correct in questioning the conclu- 
sions of Reynolds and others and the as- 
sumptions of some of the new microeconomic 
theory. 


* Assistant professor of economics, Iowa State Uni- 
versity. I wish to thank Charles Holt, Martin David, 
and Herbert Parnes for stimulating my interest in this 
topic and for comments on various versions of this 
paper. 
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I 


I have presented a mode! of quit behavior 
in my 1969 article in which I argue that a 
worker maximizes utility by lining up a job 


‘before quitting whenever the expected costs 


of unemployed search exceed the additional 
payoff of a more intensive search while un- 
employed. 

In a recession, it is clear that the costs of 
unemployed search rise as job vacancies dis- 
appear and as the duration of unemployment 
rises. These rising costs induce potential 
quitters to be more cautious and reduce the 
frequency of quits. It is worth noting that 
since 1967, when the Census Bureau began 
collecting data on the reason for unemploy- 
ment, the ratio to the civilian labor force of 
persons unemployed because they quit their 
last job has remained steady at 0.4 percent 
until 1971 when it rose to 0.5 percent for 
males over 20 years of age.! This stability 
occurred in the face of the 1970-71 recession 
which almost doubled the unemployment 
rate for males (over 20 years of age) who 
were laid off or discharged. The small in- 
crease that did occur for quitters is due in 
part to the increase in the duration of unem- 
ployment. 

My model also helps us understand why, 
as Tobin noted, economists typically line up 
a new job before quitting. The high cost of 
foregone income while unemployed un- 
doubtedly is a deterrent. An economist 
typically has greater bargaining power if 
currently employed than he does without 
any options to fall back upon. In addition, 
the national scope of the market makes nec- 
essary the relatively cheap methods of pre- 
liminary screening (telephone and written 


1 The unemployed quit rate for females (20+) rose 
from 0.6 percent in 1968-69 to 0.8 percent in 1970- 
71 while the teenager rate rose from 1.5 to 1.7 percent 
in 1970 dropping to 1.6 percent in 1971. (U.S. Dept. 
Labor, pp. 182-84). 

2In 1963 only 43 percent of unemployed male quit- 
ters experienced 5 weeks or more unemployment as 
compared to 58 percent in 1971 (U.S. Dept. Labor, pp. 
182-84). : 
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communication, the convention “slave mar- 
ket”) which are almost as easily executed 
while employed as unemployed. Of course, 
other factors which are peculiar to our pro- 


fession, such as the “April 15th rule” and. 


advance contracting for the academic year 
in education, undoubtedly play a role as 
well. 

Many of these factors are not unique to 
the economics profession but are also im- 
portant in many of the professional, techni- 
cal, and managerial occupations which now 
employ over 25 percent of the labor force. 
Other white-collar and skilled blue-collar 
workers probably also find that bargaining 
and income advantages occur when they line 
a job up in advance. They may not be aware 
of such advantages when they are young and 
make their first job change, but they learn by 
experience. 

Albert Rees and George Shultz in studying 
the search behavior of workers in Chicago 
concluded that white-collar workers such as 
typists, keypunch operators, tabulating ma- 
chine operators, and accountants do in fact 
rely heavily upon “formal” -methods of 
search (private employment agencies, train- 
ing school agencies, newspaper ads) whereas 
blue-collar workers typically found jobs by 
“informel” methods (gate applications, re- 
ferral by a friend). They go on to report 
that: 


For many of the voluntary movers, a 
new job has been secured before the 
worker has stopped work on the old 
one, and the number of months out of 
work is zero. The occupational group 
that is the exception to this pattern is 
typists end keypunch operators, where 
the probability is highest that the volun- 
tary moves include some temporary 
withdrawals from the labor force. 

[p. 215} 


Unfortunately, they do not publish the de- 
tailed data upon which these statements are 
based. 

John Lansing and Eva Mueller (pp. 211- 
15) confirm that workers who relocate geo- 
graphically usually line a job up before 
moving. In a national sample of geographic 
movers who went to work for a new employer 
(excluding job transfers), 64 percent re- 
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ported that they had prearranged their job 
before moving. This probability increased 
with educational level and occupational 
status. A full 85 percent of professional and 
technical workers versus 61 percent of other 
whit2-collar and 49 percent of blue-collar 
workers secured a job in advance. 

By focusing upon relatively low wage 
blue-collar workers in local labor markets, 
the early studies of Reynolds, Parnes, and 
others missed the more systematic and cau- 
tious job search patterns which are charac- 
teristic of a growing portion of the labor 
force.’ 


II 


In this section, I have collected estimates 
of the propcrtion of quitters who line up a 
jot in advance. Much of the data have been 
published elsewhere but are summarized and 
evalucted for reliability here. In addition, 
new estimates based upon previously un- 
published data from two national surveys 
are ptesentec for the first time. 

Taole 1 summarizes these studies. The 
estimates of the proportion of quitters -who 
line up jobs in advance varies widely from 31 
to 35 percent. But as may be expected, the 
quelity and interpretation of the estimates 


- alsa varies. 


The four national surveys listed at the top 
of Table 1 are most general in that all occu- 
pations and regions were surveyed. The 
other five studies interviewed factory work- 
ers in a particular small or medium size city 
or region. Unfortunately each of the national 
surveys also kas one or more biases which 
in part offset their advantage. 

The major problem with three of the na- 
tional samples (the 1955 and 1961 U.S. 
Bureau of Labor Statistics (BLS) surveys 
(1959, 1963) of job mobility and the Longi- 
tudinal Labor Market Survey (see Parnes 
et al.)} is that estimates have generally been 
available only for the subset of quitters who 
changed jobs once and only once during the 
year preceding the interview. For instance, 
in 1961 the BLS (1963, p. 4) reports that 80 
percent of those who quit once to improve 
job status experienced no unemployment be- 


3 For a related analysis, in a broader context, see 
Parnes (1970, pp. 54-56}. 
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TABLE 1—Proprortion LINING Up A Jos BEFORE QUITTING 
Number of Percent 
Period Quitters Lining Up, 
Survey Scope Covered in Sample Job 
BLS (1963, p. 4) National 1961 : 500-+2 53-65% 
(80°) 
BLS (1959, p. 39) National 1955 500-8 71b 
Longitudinal National i 
Men 45-59 1966-67 179 66h 
White-Collar TToR 
Blue-Collar 60>4 
Lansing-Mueller National 1958-63 400 ` 64° 
(pp. 211, 215) Prof.-Tech. 85° 
Other White-Collar ái. 
Blue-Collar 49° 
Factory Workers Only A 
Adams-Aronson (p. 35) Auburn, N.Y. 1949-50 53 81 
Myers-Schultz (pp. 28-30) Nashua, N.Y. 1948 48 57d 
Reynolds-Gregory _, Puerto Rico 1945-54 273e 
(1965, p. 232) . Men 50° 
Women 3 38° 
Reynolds (1951, p. 104) New Haven, Conn. 1945-47 112e 38e 
1951-52 _ 108 31! 


Wilcock-Sobel (pp. 63-64) Kankakee, Il. 


2 Estimated by author. See text and fn. 5. 


b Overestimate due to restriction to those changing jobs only once. 

e Not strictly comparable to other estimates. Refers to geographic movers. 
4 Adjusted by author for 12 percent of quits who left labor force. l 
° Underestimate due to inclusion of quits to leave labor force. 

f Underestimate due to surv2y techniques as discussed in text. 


£ Estimated by author. 
h Estimated by author. See text and fn. 6 and 7. 


tween jobs. Persons changing jobs two or 
more times have been excluded. To the ex- 
tent that multiple job changers are more 
likely to be impetuous and to be “risk 
takers” than those chanzing jobs only once, 
the published data overstates the true pro- 
pensity to line up a job. 

Fortunately, additional unpublished data 
on these multiple job quitters is available for 
1961.5 Using these figures, I estimate that 


4 Each quitter was asked, “Did (he/she) move di- 
rectly from his first job into tkis (next) job without los- 
ing any time?” (U.S. Census Bureau). Most of the other 
surveys also inquired about unemployment between 
jobs. Only two (Reynolds-Gregory, p. 327, and Lansing- 
Mueller, p. 373) asked explicitly whether the job was 
lined up in advance. Reynolds-Gregory, for instance, 
inquired: “Had you already obtained employment at 
(refer to new job) when you left this one?” © 

5 Of the 2,992,000 people raking one or more quits 
to improve job status in 1961 2,225,000 made only one 


even if none of the multiple quitters ever 
lined up a job, approximately 41 percent of 
all quits would have avoided unemployment. 
More realistically, if between 25 and 50 per- . 
cent of all multiple changers obtained a job 
in advance, the total propensity in 1961 
would lie between 53 and 65 percent. These 
are the figures reported in Table 1 for the 
1961 BLS survey of job mobility. Unfortu- 
nately, such adjustments cannot be made 
for the 1955 BLS survey nor for the Longi- 
tudinal Survey. Hence, their results must be 
interpreted as overestimates. In addition, 
other problems plague these two surveys 
which make inference difficult.§ 


such change. The other 767,000 workers made 2,052,000 
such quits, an average of 2.67 quits per person. I am 
grateful to Harold Goldstein and the BLS for supplying 
this data. 

5 Workers were asked if they experienced any unem. 





238 ' THE AMERICAN ECONOMIC REVIEW 


Lansing and Mueller’s estimates are not 


strictly comparable to the others in Table 1. © 


‘They asked if a job was lined up prior to a 
geographic move. ,The worker could: have 
been laid off, fired, or quit his previous job. 
Yet because of the unique information 
which they provide about the geographically 
mobile, their estimates are included. 


Some other problems of interpretation ` 


plague the surveys of factory workers. 
Reynolds, pp. 101-05, and Reynolds and 
Peter Gregory, p. 232, were notable to ex- 
clude workers who quit to leave the labor 
force. This is a serious problem with respect 
to women who often quit to return to house- 
hold work. But in ‘addition some men may 


quit because of school or illness. It is clear 


that these two studies underestimate the 
` statistic which we are trying to measure. 
Two other studies (see Richard Wilcock and 
Irvin Sobel, pp. 63-64, and Charles’ Myers 
and Shultz, pp. 28-30, 205) did not inquire 
specifically whether the worker had lined up 
a job, but apparently, if the information was 
volunteered, it was recorded. nae they 
also yield underestimates. 
Weighing the quality of the various sur- 
veys, I conclude that the adjusted 1961 
.BLS. estimates are probably the most re- 
liable measures available today.” At least 
-one-half and perhaps two-thirds of all quit- 
ters secure a job prior to quitting. Even 
among the six estimates available from the 
factory worker surveys, three report prob- 
abilities of 50 percent or higher. Further- 
‘more, there is substantial evidence that 
white-collar workers, particularly. profes- 





Je 


ployment during the year'and this was attributed to the, 


job change. For instance, men in the Longitudinal Sur- 
vey reported that only 16 percent had experienced one 
or mcre weeks of unemployment, another 18 percent 
reported spending some time out òf the labor force, 
while 66 percent reported working 52 weeks during the 
year. The questionnaire was too imprecise to determine 
whether time was lost between jobs. This was not a 
problem in the 1961 survey. I am-grateful to Herbert 
Parnes for making the Longitudinal data available. 
-For further information see Parnes et al. 

7 Within a few years even better data will become 
available from the Longitudinal Labor Market Survey. 
In the 1971 reinterview, ‘workers in all cohorts (men 
45-59; women 30-44; boys and girls 14-24) have been 
asked whether they had obtained a job in advance of 
quitting another job. 
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sionals and managers, are far more likely to 
line up a job than are blue-collar workers. 


Itt 


In this section I briefly summarize the 
avei.able data on the wage rate changes re- 
ported by quitters. Reynolds, p. 215, reports 
that 60 percent of those who lined up jobs 
improved their wage versus 25 percent of 


. those who didn’t secure a job in advance. 


Farnes (1954, p. 176-77), in reviewing the 
early studies, concluded that 50-60 percent 


_ of el. quitters achieved an immediate finan- 


Cal gain. 

More recently, Lansing and Mueller, p. 
249 have estimated that 72 percent of those 
prearranging a job before a geographic move 
secured higher pay compared to 55 percent 
o: those who didn’t prearrange a job in ad- 
vance. Rees and Schultz, pp. 212-14, report 
that 57 percent of all quitters in their sample 
obteined higher wages. 

Turning to the Longitudinal Labor Mar- 
ket data, approximately 69 percent of those 
whe reported 52 weeks .of: employment 
achieved higher hourly wages on the second 
job in 1966-67 and had a median wage. in- 
crease of 10.7 percent. On the other hand, 
only 51 percent of those reporting some un- 
employment between jobs (excluding those 
who quit due to bad health) received higher 
wages so that their median wage change was 
barely above zero. 

Itis clear that a small but positive propor- 
tion cf quitters who line up a job in advance 
take a wage cut on the new job. Some, with- 
out doubt, may quit and move only to find 
that zhe job wasn’t available or wasn’t as 
attrective as first believed. Most, however, 
probably give up some pay in order to ob- 
tain Letter working conditions, fringe bene- 
fits, chances for advancement, and other fac- 


tors not reflected in hourly pay data. 


IV 


In conclusion, the job search ‘behavior of © 
economists does not appear to be unique. At 
least £0 to 60 percent of all quits move from 
job to job without ever experiencing unem- 


3 Hourly wage data for one or both jobs was not avail- 
ablz fer 29 percent of the observations. For further in- 
forma-ion see Parnes et al. 
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ployment. It is rational search strategy to 


line up a job in advance òf quitting in order. 


to avoid the costs of foregone income and to 
maximize bargaining power. This is a very 
efficient search strategy for high income 
people in national or regional labor markets. 
And as incomes rise and labor markets 
broaden, we can probably expect increasing 
use of such search strategy. 

I recommend that in future model build- 
ing, quit rates be viewed as having two com- 
ponents: a fairly small, constant exogenous 
flow of quits into unemployment (those 
quitting impetuously after a fight with the 
boss) and a larger, endozenous flow of utility 
maximizing workers who move directly from 
job to job. 

This observation giv2s us many insights. 
For instance, it explains the paradox that in 
the 1970-71 recession cuit rates fell rapidly 
while quit-caused unemployment was stable 
or rose slightly (U.S. Dept. Labor, pp. 182- 
84, 225). As job opportunities grow in a pe- 
riod of economic expansion, quit rates in- 
crease rapidly and quit-caused unemploy- 
ment should be steady or drop slightly. 

It emphasizes that those who argue 
(rightly) that some unemployment is neces- 
sary in an economy if we are to have an eff- 
cient allocation of resources, are referring 
primarily to unemployment resulting from 
employer initiated lay offs and not to volun- 
tary quits.’ The strong political distaste for 
unemployment of any type is not surprising 
in view of workers’ “revealed preference” for 
employed search before quitting. 

Finally, it suggests that the new micro- 
economic theories (see Phelps et al.) which 
assume that quitters must pass through a 
period of unemployment, should be re- 
examined, As Tobin nas emphasized, their 
models and inferences “... would be more 
convincing if they were corroborated by 
direct evidence” (p. 8. 


® They would also be correct in referring to the need 
for some unemployment of inflowing housewives and 
students into the labor force. New entrants need time 
to gather information about available jobs. On the 
other hand, many college students appear to line up jobs 
before finishing school. In 1971, 46 percent of the unem- 


ployed had involuntarily lost their last job, 42 percent ` 


had entered or reentered the labor force, and only 12 
percent had quit a job (U.S. Dept. Labor, p. 184). 


wt 
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Soviet Postwar Economic Growth and 
Capital-Labor Substitution: Comment 


By T. KRISHNA Kumar AND EPHRAIM ASHER* 


In a recent article in this Review, Martin 
Weitzman attempted to estimate an aggre- 
gate production function for Soviet industry 
and subsequently explain its postwar pattern 
of growth. In doing so he specified the fol- 
lowing Constant Elasticity of Substitution 
(CES) production function with disembcdied 
Hicks-neutral technical progress 


(1) V(t) =y 
| + (1 = DL] -eu(t) 


where u(t) is a multiplicative disturbance 
term having a lognormal distribution with 
mean unity. Weitzman estimated its pa- 
rameters using a non-linear regression pro- 
gram after taking logarithmic transform. 
While the use of this technique is indeed 
preferable to the linear regression technique 


(based on profit maximizing marginal condi- | 


tions) in its applicability to a nonmarket 
oriented economy, such as that of Russia, it 
may also lead to erroneous conclusions. In its 
blessings may lie a dangerous booby trap 
awaiting the unaware empiricist. It is the 
purpose of this comment to show a main 
shortcoming associated with this approach 
and its impact on empirical research on pro- 
duction. 


I 


‘Economists using linear regression models 
and the usual least squares estimation tech- 
nique end up with a single set of parameter 
estimates. They base their empirical conclu- 
sions on such a set subject, of course, to the 
usual set of statistical and theoretical con- 
straints. The use of non-linear least squares 


* Associate and assistant professors, Florida State 
University, respectively. We wish to’ thank our col- 
leagues John Chang and James Gapinski for their valu- 
able comments. We are especially grateful to the anony- 
mous referee who made a very perceptive comment on 
the original results, 
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programs may result, on the other hand, in 
multiple sets of parameter estimates. 
Weitzman asserted in a’ footnote that 
“.. While this algorithm can at best ob- 
tain only a local minimum, converging to the 
same parameter values with different initial 
estimates makes me confident that the esti- 
mates given here in fact globally minimize 
the error sum of squared residuals” (p. 680). 
This statement, while hiding more than it 
reveals, could also mislead some to believe 
that in similar situations we ought to accept 
these estimates that give the least possible 
value to the error sum of squares (ESS). 
Weitzman either experimented within a nar- 
row neighborhood of his optimal parameter 
estimazes always ending up at the same 
point which could very well be the one cor- 
responding to the global minimum, or he ex- 
perimented with a variety of initial param- 
eter values that could have generated differ- 
ent local minimum values of the HSS. In the 
latter case, he did not provide the reader 
with a chance to look at the other minima 
probably on the ground that the ESS at the 
other Iccal minima were larger than the ESS 
associated with his parameter estimates. 
Table 1 shows some other local minima of 
the #S.5 in addition to the one obtained by: 
Weitzman (Case 7).! We reached these using 
the same set cf data, and the same method 
of estimation as the ones used by Weitzman 
but with different sets of initial parameter 
values. Using a tolerance of 0.00001 we ob- 
tained alternative parameter estimates cor- 
responding to different local minima of the 
ESS. 
An important observation can be made by 
looking at Table 1. There exist significantly 


1 In estimating the parameters in Table 1 we have 
assigned t=1 for the year 1950, while Weitzman as- 
signed t=0 for the same year. This is the reason for the 
slight diference between our estimate of y in Case 7 and 
that of Weitzman. 
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TABLE {—ALTERNATIVE FINAL PARAMETER ESTIMATES ASSOCIATED WITH 
» ALTERNATIVE INITIAL PARAMETER VALUES®P 
Cases Y x 8 ta R 
1 
Initial Values 1.2500 0.0500 1.0000 1.2500 0.9871 
Final Estimates 0.8759 0.0112 0.8151 1.0257 10" 0.9949 . 
_ (0.2645) (0.0265) (0.3438) (2.0846 102) 
2 A 
Initial Values 1.2530 0.0500 1.0000 1.10000 0.9881 
Final Estimates ` 0.8504 0.0133 0.7966 2.6470X 10% 0.9945 
(0.2481) (0.0256) (0.3324) (1.2216 10) 
3 , 
Initial Values 1.0C00 0.3000 10-5 0.9999 0.9999 0.9906 
Final Estimates 1.0C00 0.167610-8 =: 0.9998 0.1993 0.9980 
: (0.08.99) (0.0094) (0.1504)  - (68.6390) 
4 3 
Initial Values 0.2500 0.0300 0.2500 A 1.2500 0.999512 
Final Estimates 0.7858 0.0207 0.6368 0.4024 0.999513 
(0.0468) (0.0053) (0.0701) . (0.0300) 
5 
Initial Values 0.9990 0.2500Xx 1074 0.9900 0.9990 0.9918 
Final Estimates 0.9989 0.2144 1078 0.9893 0.9014 0.9980 
(0.3116) (0.0270) (0.3371) (12.6430) 
6 
Initial Values 0.2500 0.0050 0.7500 5.0000 0.999509 
Final Estimates 0.7371 0.0205 0.6409 0.4042 0.999514 
: (0.0472) (0.0054) (0.0706) (0.0306) 
7 * 
Initial Values 0.5000 0.1000 10-8 0.6500 5.0000 0.999513 
Final Estimates 0.7876 0.0205 0.6390 0.4030 0.999513 
(0.C469) (0.0053) (0.0702) (0.0302) 


è The numbers in parentheses are the standard errors of the estimated coefficients based on a linearized regression 


about the final parameter valves. 


b The table gives two alternative R’s for each case. The top R? is the commonly used proportion of sum of squares 
explained by the regression. The second R? is the square of the correlation between the actual and predicted values 


of the dependent. variable. 


different sets of parameter estimates ob- 
tained from the same sample data (the data 
used by Weitzman) that give rise to some- 
what insignificant: differences in the measure 


of goodness of fit, R?. Furthermore, as Cases _ 


4, 6, and 7 show, the sample #SS has a some- 
what flat bottom at cne of its minimum 
values which could very well be the global 
minimum. In non-linear regression there is 
no requirement that the mean prediction is 
equal to the predicticn with the sample 
means. As such the commonly used measure 
of R? (our top figure), >roportion of sum of 
squares explained by regression may not lie 
in the range between 0 and 1. For this reason 
we used a second measure R? (our bottom 
figure) whose definitior is given in the foot- 
note to Table 1. The differences in R? are 


even smaller with the second measure than 


„with the former. 


In situations like this the investigator is 
faced with a problem of choosing one set of 
estimates over the others. The footnote of 
Weitzman referred to earlier seems to sug- 
gest that one ought to choose that set of esti- 
mates which corresponds to the global mini- 
mum of the ESS or the global maximum of 
the top R*. This could be misleading as the 
ESS could be quite sensitive to sampling 
fluctuations, errors of measurement, round- 
ing off errors, etc. This question of sensitiv- 
ity of HSS is very crucial when the. differ- 
ences in ESS corresponding to different local 
minima are slight as is suggested by our 
results. The parameter estimates that corre- 
spond to global minimum of ESS with one 
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sample may bear no resemblance to the pa- 
rameter estimates obtained the same way 
from another sample. 


Ir 


To see the implications of the above ob- 
servations on empirical studies using the di- 
rect estimation of the CES production, let 
us examine the results further. The results 
suggest that the Soviet data could be quite 
consistent with four entirely different and, 
indeed, opposing hypotheses. Cases 1 and 2 
may be consistent with a CES production 
structure with perfect capital-labor substi- 
tution.? Case 3, on the other hand, may be 
consistent with the Leontief structure of pro- 
duction with capital as the limiting factor 
with virtually no technical progress. The 
third possibility, given by Case 5, suggests 
that the data could be emerging from a 
Cobb-Douglas production structure with 
virtually no technical progress. Finally, all of 
these results are different still from the 
Weitzman hypothesis supported by Cases 4, 
6, and 7. Since the differences in R%s are 
small between these alternatives the choice 
between them based only on maximum R? 
could lead the researcher to reject hastily 
several plausible production structures. 

An alternative interpretation of the results 
in Table 1 is that there exist partial tradeoffs 
between various parameter estimates as we 
go from one set of parameter estimates to 
another with insignificant variations in R?. 
This interpretation leads one to suspect that 
even with a large sample or complete infor- 
mation one may get an ESS function which 
either has a flat bottom (local nonidentifica- 
tion) or multiple global minima (global non- 
identification) .? 


? The customary procedure of applying the ¢-ratio 
for testing the significance of the parameters is, in gen- 
eral, inappropriate in non-linear regression with small 
samples. Thus, the fact that some of the estimates in 
Table 1 are associated with relatively large standard 
errors does not necessarily imply that the parameters 
are statistically insignificant in any clear way. For 
further discussion on inference in non-linear regression 
theory see Edmond Malinvaud. 

3 The question of identification of parameters in sto- 
chastic, non-linear models of production has not been 
investigated to the best of our knowledge. The theoret- 
ical treatment of identification in stochastic, non-linear 
models by Franklin Fisher and its recent extension by 
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What is needed in situations like this is 
some prior or additional information. The 
need for such information is now clearly 
apparent on two grounds: First, in- model 
building that usually precedes estimation, 
identification is brought about by imposing 
certain prior restrictions. Second, such in- 
formation is needed in order to select one 
set of parameter estimates from various 
aiternative sets associated with multiple 
mirima of ESS.4 


m 


Cur numerical experiments thus lead us to 
conclude that in models such as the one 
considered by Weitzman, the Soviet data 
may be compatible with a variety of pro- 
duction structures including Leontief and 
Cobb-Douglas structures. If this in fact is 
the case, Weitzman’s explanations of the 
postwar pattern of Soviet economic growth 
given in page 682 (inclusive of Table 3) 
will no longer be true. This possibility clearly 
calls for further research on the subject of 
Seviet economic growth. It also calls for 
further investigations in the methodology of 
non-linear mode! building. Finally we would 
like to stress that our attempt should serve 
not just as a caution in accepting Weitzman’s 
results, but also as a caution for those who 
plan to use similar approaches in empirical 
economic research. 
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Thomas Rothenberg seem to be appropriate for exam- 
ining tais question. 

4 Foz instance, such information may be provided by 
the actual factor shares in the economy. Thus the close- 
ness between the imputed and actual factor shares 
could ke used as a criterion for selecting the appropriate 
set of estimates. However, for the Soviet economy, reli- 
able data on actual shares are currently unavailable to 
us to make any further comment. 


Soviet Postwar Economic Growth and 
Capital-Labor Substitution: Reply 


By Martin WEITZMAN® , 


Because Soviet industrial growth in the 
postwar period has been very regular, it is 
easy to get a high R? by regressing output on 
almost anything. For example, running out- 
put as a function of capitel and exponential 
technical change, withou: including labor 
gives a respectible fit. So. for that matter, 
does running output on exponential technical 
change alone, without either capital or labor. 
T. Krishna Kumar and Erhriam Asher seem 
to think that the difference between the high 
R? obtained with such forms and the .9997 
R? obtained under my form of the CES pro- 


* Massachusetts Institute of Technology. 


. duction function is insignificant. They offer 
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no statistical theory to buttress their claim. 
In fact, the appropriate statistic for measur- 
ing the significance of such differences is the 
percentage change in the error sum of squares 
appropriately corrected for degrees of free- 
dom. By this criterion, my form turns out 
to be better than any of those proposed by 
Kumar and Asher at the 95 percent con- 
fidence level. 

The fact that some particular alternative 
hypothesis gave a “good fit” because it regis- 
tered a high R? or because it was a local 
optimum in the error sum of squares mini- 
mizing routine is a nonstatistical irrelevancy. 
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ANNOUNCEMENTS 


Starting January 1, 1974, all manuscripts submitted 
to this Review have been sent out to referees without the 
author’s name or affiliation. Original submissions should 
have a separate cover page for the title, author’s name, 
and affiliation. The first page of the text should carry 
the title of the paper. For purposes of refereeing, au- 
thors are requested to avoid self-identification in the 
main text of their papers. 


The P.W.S. Andrews memorial prize is awarded an- 
nually for an essay by a young szholar (under the age of 
30 or within eight years of taking his first degree) in 
the general field of Industriel] Economics and the 
Theory of the Firm, broadly irterpreted. The prize is 
£100 (or the equivalent in other currency) and the 
winning essay will normally be published in The Journal 
of Industrial Economics. An essay submitted should be a 
work of original research by the candidate only, not 
previously published; and not previously awarded any 


z 


~ Manuscripts may be submitted to the Editors, Journal 


other prize. It should be submitted in English and ` 


should not exceed 10,000 words in length. The next 
closing date for entries is December 31, 1974. Candi- 
dates should obtain details of the conditions of entry 
from the Academic Registrar, University of Lancaster, 
Bailrigg, Lancaster, England. 


The Faculty Exchange Center (FEC) aims to make it 


possible for an interested faculzy member to exchange | 


position with a colleague from another institution either 
on this continent or overseas where instruction is in 
English. The Center will bring to the attention of its 
members the names of others interested in exchange 
through the publication of a catalog containing the 
names of the instructors and their institutions, their 
fields of specialization, and the zegion where they would 
like to teach. The catalog will be made available to 
registered members only. The first FEC catalog showed 
a membership representing over 30 disciplines from over 
100 colleges and universities from the United States, 
Canada, and seven countries overseas. For more in- 
formation, write for FEC brochure and registration 
forms: Box 1866, Lancaster, Pennsylvania 17604. Both 
appear on outer cover of tke September A.A.U-P. 
Bulletin. You may use the registration form appearing 
there or a copy of it. 


New Journal 


The department of peace science of the University of 
Pennsylvania, in collaboration with the Peace Science 
Society (International), has b2gun publication of the 
Journal of Peace Science. The Journal is a forum for 
research toward the underlying theory of conflict and 
conflict management in its economic, political, psycho- 
logical, and social dimensions. The Journal will publish 
studies of conflict and peace =heory and scientific in- 
vestigations into conflict management and resolution. 
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of Peace Science, McNeil Building, 3718 Locust Walk, 
University of Pennsylvania, Philadelphia, Pa. 19174. 
Prospective contributors are invited to write for a style 
sheet. 


The Czechoslovak Society of Arts and Sciences in 
America will hold its Seventh Congress, November 15- 
17, 1974 at New York University. Papers dealing with 
the arts, the humanities, and the natural as well as 
social sciences will be considered. For details, contact 
the Program Chairman, Professor Rudolf Sturm, Skid- 
more College, Saratoga Springs, New York 12866. 


The International Institute of Management (IIM) 
will sponsor an International Congress on Financial 
Theory and Decision Models. The conference will be 
held in West Germany in June 1974. Papers in all areas 
of finance are being sought. However, special considera- 
tion will be given to papers developing theory or models 
that are especially applicable to the European setting. 
Anyone wishing to attend or present a paper should 
contact either of the conference cochairmen, Edwin J. 
Elton or Martin J. (Gruber at IIM, 1 Berlin 33, Grieg- 
strasse 5, West Germany. 


A Special Summer Program in Urban Economics will 
be held at Massachusetts Institute of Technology, 
August 12-23, 1974. Featured will be classroom work 
and distinguished lecturers discussing the most recent 
theoretical and empirical economic findings in the area 
of urban economics ranging from housing and trans- 
portation to the prevision, organization, and pricing of 
government services, etc. For further information, 
please write to Director of the Summer Session, Room 
E19-356, Massachusetts Institute of Technology, 
Cambridge, Massachusetts 02139. 


Anyone wishing tp contribute a paper to the Medical 
Care Section Program of the next annual meeting of the 
American Public Health Association to be held October 
20-24, 1974 in New Orleans, Louisiana may obtain 
standard abstract forms from Donald K. Freeborn, 
Associate Director, Health Services Research Center, 
Kaiser Foundation Hospitals, 4707 S.E. Hawthorne 
Blvd., Portland, Oregon 97215. The deadline for sub- 
mitting abstracts is March 15, 1974. 


On May 6-7, 1974, the Center for Economic Develop- 
ment, University of Texas, is sponsoring a conference 
on “Alternative Goals for Metropolitan Growth and 
Development.” Papers will be presented by Gordon 
Cameron, Michael Conroy, John Cumberland, Earl 
Finkler, Niles Hans2n, William Neenan, Harry Richard- 
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son, and Wilbur Thompson. The presentations will be 
followed by workshop discussions emphasizing practical 
planning approaches to contemporary problems. There 
will be a registration fee of $50. Inquiries should be 
addressed to Ms. Rita Ellison, Center for Economic 
Development, B.E.B. 413, The University of Texas, 
Austin, Texas, 78712. 


The June 1973 issue of this Review incorrectly listed 
Carl Sumner Shoup’s middle name in the Distinguished 
Fellow citation. We apologize for this error and hope 
that it caused him no embarrassment or inconvenience. 


Deaths 


Yochanan Comay, senior lecturer and chairman, de- 
partment of economics, Faculty of Industrial Engineer- 
ing and Management, Technion-Israel Institute of 
Technology, Haifa, Israel, Nov. 24, 1973. 

Harold Hotelling, Chapel Hill, North Carolina, Dec. 
26, 1973. 


Retirements 


Frank Hanna, department of economics, Duke Uni- 
versity, Dec. 1972. 

Gault W. Lynn, director of research, Federal Reserve 
Bank of San Francisco, Apr. 1, 1973. 


Visiting Foreign Scholars 


Uri Ben-Zion, Technion, Israel: visiting assistant pro- 
fessor in economics, University of Minnesota, June- 
Sept. 1, 1974. 

Mrinal Datta-Chaudhuri, Delhi School of Economics: 
visiting professor of economics, University of Minne- 
sota, fall and winter quarters, 1973-74. 

Rikard Lang, Zagreb University, Yugoslavia: pro- 
fessor of economics, Colgate University, fall 1973. 

Tzong-Biau Lin, New Asia College, The Chinese Uni- 
versity of Hong Kong: visiting scholar, department of 
economics, University of Pittsburgh, 1973-74. 

Alasdair MacBean, University of Lancaster: visiting 
professor of economics, University of Michigan. 

Yair E. Orgler, Tel Aviv University: visiting scholar, 
Division of Research, Federal Deposit Insurance 
Corporation, 1973-74, 

Wilfred Prest, University of Melbourne, Australia: 
visiting professor of economics, University of Pitts- 
burgh. 

Assaf Razin, Tel Aviv University: visiting professor 
in economics, University of Minnesota, Feb.—Sept. 1974. 

Jozef Wilczynski, University of New South Wales: 
visiting professor of economics, University of Pitts- 
burgh, winter 1974. 


Promotions 


Raveendra N. Batra: professor, department of eco- 
nomics, Southern Methodist University, May 1973. 

Vittorio Corbo: associate professor of economics, Sir 
“George Williams University, June 1, 1973. 
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Jchn G. Cross: professor of economics, University of 
Michigan, June 1973. 

Herman E. Daly: professor, department of economics, 
Louisiana State University. 

James W. Dean: assistant professor, department of 
economics and commerce, Simon Fraser University. 

Jcs2zph Domitrz: associate professor ‘of economics, 
Western Illincis University, Sept. 18, 1973. 

Stephen C, Farber: assistant professor, department of 
economics, Louisiana State University. 

Paul Feldstein: professor of economics, University of 
Michigan, June 1973. 

Stephen E. Guisinger: associate professor department 
of economics, Southern Methodist University, Feb. 
1373. 

Kanji Haiteni: professor of economics, State Univer- 
sity of New York, College at Fredonia, Sept. 1973. 

Richard B. Harshbarger: professor of economics, 
Marchester College, Sept. 1973. 

Lamar B. Jones: professor, department of economics, 
Louis-ana State University. 

Richard G. Kreitner: assistant director, financial 
controls and. analysis, Group Insurance Operations, 
Connecticut General Life Insurance Company, Sept. 21, 
1973. 

Stephen D. Lewis: associate professor of economics, . 
University of Alberta. 

Gail E. Makinen: associate professor, department of 
economics, Wayne State University, Sept. 10, 1973. 

Hameed Nez: assistant chief administrative officer, 
Planning and Monitoring, Montgomery County, Mary- 
land. 

Jacx Ochs: associate professor, department of eco- 
namics, University of Pittsburgh. 

Michael Parti: assistant professor, department of 
economics, Louisiana State University. 

G. Randolph Rice: associate professor, department of 
economics, Louisiana State University. 

Gerald W. Scully: professar, department of eco- 
nomics, Southern Methodist University, May 1973. 

Daniel Singer: associate professor of economics, 
Western Illinois University, Sept. 18, 1973. 

Harlan Smith: professor of economics, University of 
Minnesota. 

Moczton Stelcner: associate professor of economics, 
Sir George Williams University, June 1, 1973. 

Rorald Teigen: professor of economics, University of: 
Michizan, Aug. 1972. 

Ecward Tower: associate professor, department of 
economics and commerce, Simon Fraser University. 

Balder von Hohenbalken: professor of economics, 
University of Alberta. 

Calman R. Winegarden: professor of economics, Uni- 
versity of Toledo, Sept. 1973. 

Rekert N. Wisner: associate professor of economics, 
Iewa State University, July 1, 1973. 


Administrative Appointments 


Miel Armstrong: acting chairman, department of 
economics; assistant dean, Faculty of Arts, Sir George 
Wiliams University, June 1, 1973. 

Wilfred- L. David, University of Delaware: chairman 
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and professor, department of economics and business 
administration, Fisk University, Sept. 1, 1973. 

Louis C. Gasper, University of Arizona: president and 
chief economist, Criterion Studies, Inc., Dallas, Texas, 
Aug. 1973. 

Kanji Haitani: chairman, department of economics 
and business administration, State University of New 
York, College at Fredonia, Sept. 1973. 

H. Robert Heller: acting chairman, department of 
economics, University of Hawaii, 1973-74, 

Allen Kelley: chairman, department of economics, 
Duke University, Sept. 1, 1973. 

Barry D. Rosenfeld: assistant acting chairman, de- 
partment of economics, Sir George Williams University, 
June 1, 1973. 

Gerhard Rosegger: chairman, department of eco- 
nomics, Case Western Reserve University, Oct. 1, 1973. 

Morton Stelcner: assistant acting chairman, depart- 
ment of economics, Sir George Williams University, 
June 1, 1973. 

Yeong-Her Yeh: acting graduate chairman, depart- 
ment of economics, University of Hawaii, 1973-74. 


Appointments 


Jean W. Adams: assistant professor of economics, 
Jowa State University. 

Michael J. Applegate: visiting assistant professor of 
economics, Iowa State University, 1973-74. 

Hossein G. Askari, Tufts University: associate pro- 
fessor, department of economics, Wayne State Univer- 
sity, Sept. 10, 1973. 

Burt Barnow, University of ‘Wisconsin: assistant pro- 
fessor, department of econom-cs, University of Pitts- 
burgh. 

James T. Barnowe, University of Michigan: visiting 
assistant professor, Faculty of Commerce and Business 
Administration, University of British Columbia, fall 
1973, 

Bruce R. Beattie, University of Kentucky: associate 


professor of economics, Iowa State University, Aug. 1, , 


1973. 

Frederick W. Bell: professor, department of eco- 
nomics, Florida State University, Sept. 15, 1973. 

Gerald E. Bennington, North Carolina State Univer- 
sity: visiting associate professor, Faculty of Commerce 
and Business Administration, University of British 
Columbia, fall 1973. 

Richard Blacklock: bureau of economics, Federal 
Trade Commission. 

Michael D. Boehlje, Oklahoma Siate University: as- 
sociate professor of economics, Iowa State University, 
Sept. 1, 1973. 

John O. Bornhofen: associate professor of economics 
and finance, F. E. Seidman Graduate College of Busi- 
ness, Grand Valley State Colleges. 

Michael Boskin: research associate, National Bureau 
of Economic Research, Jan. 1, 1974. 

Phelim P. Boyle, Duncan C. Fraser & Co. (Actuaries) ; 
Liverpool, England: assistant professor, Faculty of 
Commerce and Business Administration, University of 
British Columbia, fall 1973. 

Joanne M. Brasco: bureau of economics, Federal 
Trade Commission. 
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Robert D. Brogen: bureau of economics, Federal 
Trade Commission. 

Michael C. Burstein, Northwestern University: visit- 
ing assistant professor, Faculty of Commerce and 
Business Administretion, University of British Colum- 
bia, fall 1973. 

Betty Chu, University of Notre Dame: lecturer, Cali- 
fornia State University, Long Beach, Sept. 4, 1973. 

Peter Clark, University of Minnesota: research fel- 
lowship, National Bureau of Economic Research, 1973- 
74. 

John D. Claxton, University of Windsor: assistant 
professor, Faculty of Commerce and Business Admin- 
istration, University of British Columbia, fall 1973. 

Paul N. Courant, Princeton University: lecturer in 
economics, University of Michigan. 

Steven R. Cox: kureau of economics, Federal Trade 
Commission. 

Robert W. Crown: assistant professor of economics, 
Iowa State University, July 1, 1973. 

Robert C. Daffenbach, University of Illinois at Ur- 
bana: assistant professor, department of economics, 
Wayne State University, Sept. 19, 1973. 

Carl T. Devine, Florida State University: visiting 
professor, Faculty of Commerce and Business Admin- 
istration, University of British Columbia, fall 1973. 

Ronald A. Dulaney, Columbia University: assistant 
professor of economics, University of Montana, July 
1973. 

Randyl D. Elkin: assistant professor of economics, 
West Virginia University, Sept. 1, 1973. 

Ray C. Fair: senior research associate, National 
Bureau of Economic Research, July 1, 1973. 

Dale F. Falcinelli: instructor, department of eco- 
nomics, Lafayette College, Sept. 1, 1973. 

John A. Farquhar: instructor, department of eco- 
nomics and commerce, Simon Fraser University, Sept. 1, 
1973. 

Anthony C. Fisker, Resources for the Future, Inc.: 
associate professor, Bureau of Business and Economic 
Research and department of economics, University of 
Maryland, Aug. 17, 1973. 

Robert F. Fix: visiting assistant professor of eco- 
nomics, Iowa State University, 1973-74. 

Michael S. Fogarty: assistant professor of economics, 
West Virginia University, Sept. 1, 1973. 

Leonard B. Forman: economist, Business Conditions 
Division, Federal Reserve Bank of New York. 

James L. Freund: research associate, National Bureau 
of Economic Research, Sept. 1, 1973. 

Edward J. Frydl: economist, Foreign Research Divi- 
sion, Federal Reserve Bank of New York. 

Edwin Fujii: assistant professor of economics, Tulane 
University, 1973-74; 

Alex Gardezky, Temple University: assistant profes- 
sor, department of economics, Villanova University, 
Sept. 1, 1973. 

Melvin N. Greenball, Ohio State University: visiting 
professor, Faculty of Commerce and Business Admin- 
istration, University of British Columbia, fall 1973. 

Charles K. Harley, University of British Columbia: 
visiting assistant professor of economics, University of 
Michigan, fall 1973. 
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Robert M. Harmel, Jr.: associate professor, depart- . 


ment of economics, Iowa State University. 


Maury B. Harris: economist, Business Conditions _ 


Division, Federal Reserve Bank of New York. 

Jerome F. Heavey: instructor, department of eco- 
nomics, Lafayette College, Sept. 1, 1973. 

Helen L. Heise: bureau of economics, Federal Trade 
Commission. 
© Gary Hewitt, Yale University: visiting assistant pro- 
fessor, Faculty of Commerce and Business Administra- 
tion, University of British Columbia, fall 1973. 

Arlene Hoel: economist, Market Statistics Division, 
Federal Reserve Bank of New York. 

Thomas D. Hopkins, Bowdoin College: Irwin Man- 
agement Co., Columbus; Indiana, Sept. 1973. 

Hajime Hori, Brown University: assistant professor 
of economics, Tulane University, 1973-74. 
` E. Philip Howrey, University of Pennsylvania: pro- 

_ fessor of economics, University of Michigan. 
Darrel Hueth, University of California, Berkeley: as- 
_ sistant professor of resource economics, University of 
Rhode Island, Sept. 1973. 

` F. Thomas Fuster, National Bureau of Economic Re- 
search: program director, Survey Research Center, In- 
stitute’ for Social Research, University of Michigan, 
May 1, 1973. i 

William J. Kahley: assistant professor, department of 
economics, Lafayette College, Sept. 1, 1973. 

Jorge M. Katz: research associate, National Bureau 
of Economic Research, Sept. 1, 1973. . 

Robin J. Kendrick: assistant research scientist, Cen- 
ter for Research on Economic Development, University 
of Michigan and professeur adjoint, Université du 
Cameroun, Oct. 1973. 

Dong-Kun Kim: assistant professor of economics, 
School of` Business Administration, University of 
Tennessee at Martin, Sept. 1973. 

Philip A. Klein: senior research associate, National 
Bureau of Economic Research, Sept. 1, 1973. 

Jan Kmenta, Michigan State University: professor of 
economics, University of Michigan. | 

Roland H. Koller II: bureau of economics, Federal 
Trade Commission. ` $ 

` Alan Kraus, Stanford University: associate professor, 
Faculty of Commerce and Business Administration, 
University of British Columbia, fall 1973. 

Anne O. Krueger, University of Minnesota: visiting 

- professor, Massachusetts Institute of Technology, 1973- 
74, 

Edward B. Leviton: bureau of economics, Federal 
Trade Cemmission. 

Wesley H. Long: industry economist, U.S. Depart- 
ment of Commerce, Domestic and International Busi- 
ness Administration, Bureau of Competitive Assessment 


and. Business Policy, Office of Business Research and ` 


Analysis, June 25, 1973. 
~ James D. Macbeth, University of Chicago: assistant 
professor, Faculty of Commerce and Business Admin- 
istration, University of British Columbia, fall 1973. 
Charlie A. McCormick: bureau of economics, Federal 
Trade Commission. 
James.W. McFarland; University of Southwestern 
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Louisiana: assistant professor of resource economics, 
University. of Rhode Island, June 1973. 

© Peter F. M. McLoughlin, University of New Bruns- 
wick: president, Peter McLoughlin Associates Ltd., l 
Economic Consultants. ; 

Joseph P. Magaddino, Virginia Polytechnic Institute 
-ard State University: assistant professor, California 
State University, Long Beach, Sept. 4, 1973. 

Vincent J. Malanga: economist, Business Conditions 
Division, Federal Reserve Bank of New York. 

Lewis Mandell: director, Social Science Research In- 
stitute and associate professor of economics, University 
of Maine, Sept. 1973. 

Judith Mann: visiting assistant professor of eco- 
ncmics, University of Hawaii, 1973-74. 

Thomas G. Marx: bureau of economics, Federal 
Trada Commission. 

‘Marshall H. Medoff: assistant professor of economics, 
University of Santa Clara, Sept. 1973. 

Richard G. Milk, Northeast Louisiana University: 
associate professor of economics, School of Büsiness, 
Virginia State College, Sept. 1, 1973. 

Jobn J. Miller: research associate, department of eco- 
namics, Iowa State University. , 
Rickard J. Morrison, Carnegie-Mellon University: 
assistant professor, Faculty of Commerce and Business 
Administration, University of British Columbia, fall 

1973. 

Wiliam Myslinski, University of Minnesota: instruc- 
tor, department of economics, Colgate University, 
Sept. 1973, 

Donald A. Norman: bureau of economics, Federal 
Trade Commission. 

Jonathan D. Ogur: bureau of economics, Federal 
Trade Commission. is 

Dale K. Osborne, State University of New York at 
Alszany: associate professor of economics, Southern 
Methodist University, Aug. 1973. 

Seorge A. Pascoe: bureau of economics, Federal 
Trade Commission. 

Steven M. Pease, Yale University: assistant profes- 
sor, department of economics, Wayne State University, 
Sept. 10, 1973. 

Fred G. Pennance, University of Reading: visiting 
professor, Faculty of Commerce and Business admin- 
istration, University of British Columbia, fall 1973. 

Larry C. Peppers, ‘Eastern Michigan University: 
manager of economic forecasts, Union Pacific Railroad, 
Omaha, Nebraska, July 1973. 

David C. Petersen: instructor of economics, Univer- 
sity of Santa Clara, Sept. 1973. f 

Joseph A. Plente, U.S. Government: ‘instructor, Ras- 
mussen School of Business, Dec. 1972. ; 

Robert O. Reck: bureau of economics, Federal Trade 
Commission. 

Harry W. Richardson, University of Kent-at Canter- 
bury, England: professor, department of economics, 
University of Pittsburgh. 

Marcel K. Richter, University of Minnesota: visiting 
prciessor, department of economics, University of Cali- 
fornia et eons 1973-74, 
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Rita M. Rodriguez: reszarch associate, National 
Bureau of Economic Research, Sept. 1, 1973. 

Joseph B. Rose, Universit: of New Brunswick: visit- 
ing assistant professor, Facuty of Commerce and Busi- 
ness Administration, University of British Columbia, 
fall 1973. 

Samuel M. Rosenblatt: director, Office of Business 
Research and Analysis, Bureau of Competitive Assess- 
ment and Business Policy, Domestic and International 
Business Administration, U.S. Department of Com- 
- merce, Aug. 20, 1973, 

John Rutledge: assistant professor of economics, Tu- 
lane University, 1973-74. 

James A, Seagraves: visiting professor of economics, 
Iowa State University. 

Tae Kun Seo, Texas A&M University: assistant pro- 
fessor of economics, Southern Methodist University, 
Aug, 1973. 

J. Lee Marie Skov, University of Southern California: 
assistant professor, California State University, Long 
Beach, Sept. 4, 1973. 

Charles F. Stone, Yale University: assistant professor, 
department of economics, Wayne State University, 
Sept. 10, 1973. ve 

Roscoe E, Stout: visiting assistant professor of eco- 
nomics, Iowa State Universizy, 1973-74. 

Jon Sutinen, University of Washington: research as- 
sociate, department of resource economics, University 
of Rhode Island, Sept. 1973. 

Margo M. Thorning: bureau of economics, Federal 
Trade Commission. 

Ralph E. Townsend: bureau of economics, Federal 
. Trade Commission. 

David G. Tuerck: research economist, Center for In- 
ternational Business, Los Angeles, Sept. 1, 1973. 

Aman Ullah: assistant professor of economics, South- 
ern Methodist University, Aug. 1973. 

Ferdinand G. Vaandrager, University of Pennsyl- 
vania: visiting assistant professor, Faculty of Commerce 
and Business Administraticn, University of British 
Columbia, fall 1973, 

John J. Van Belle: economist, Balance of Payments 
Division, Federal Reserve Bank of New York. 

Bernard L. Weinstein, Columbia University: econo- 
mist, bureau of economics, Federal Trade Commission, 
Apr. 1973. 

Randall D. Weiss, Harvare University: assistant pro- 
fessor, University of Maryland. 

Ira B. Whitten: bureau of economics, Federal Trade 
Commission. 

Gail R. Wilensky, Urban Iastitute: visiting professor 
of economics, University of Michigan, fall 1973. 

Jerome M. Wolgin, Yale University: assistant pro- 
fessor, department of economics, Wayne State Univer- 
sity, Sept. 10, 1973. 

David Yeater, Cornell University: instructor of eco- 
nomics, Colgate University, Feb. 1974. 
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Richard Zecher: associate professor of economics, 
Tulane University, 1973-74. 

Donald Zimmerman: bureau of economics, Federal 
Trade Commissicn. 


Leaves for Special A ppointmenis 


William P. Albrecht, University of Iowa: legislative 
assistant to Senator Dick Clark, Washington, D.C., 
Jan. 1, 1974. 

Robert L. Avinger, Jr., Davidson College: bureau of 
economics, Federal Trade Commission, Aug. 1973-Aug. 
1974, 

O. H. Browrlee, University of Minnesota: Deputy 
Assistant Secretary, Tax Analysis Division, U.S. 
Treasury Department. 

Burnham Campbell, University of Hawaii: visiting 
professor, Thammasat University, Bangkok, fall 1973. 

David C. Campbell, University of Idaho: OAS resi- 
dent expert in project evaluation, Ministry of Planning 
and Developmen:, Trinidad and Tobago; Ministry of 
Finance and Planning, Barbados. 

Barry R. Chiswick, Queens College and National 
Bureau of Economic Research: senior staff economist, 
Council of Economic Advisers, Aug. 1973. 

Michael J. Farrell, California State University, Long 
Beach: Universidad de San Agustin, Arequipa, Peru, 
fall 1973. 

Lehman B, Fletcher, Iowa State University: chief, 
Agricultural Economics and Sector Planning Division, 
Bureau of Technical Assistance, U.S. AID, Washington, 
D.C. ‘ 

Leo V. Mayer, Iowa State University: senior staff 
economist, Council of Economic Advisers, to June 30, 
1974. : 

Allan G. Pulsipher, Southern Illinois University: 
senior staff economist, Council of Economic Advisers, 
Aug. 1973-Aug. 1974. 

James A. Seagraves, Iowa State University: water 
economist, Iowa-Peru project, Lima, Oct. 1973~Feb. 
1975, 

Jati K. Sengupta, Iowa State University: visiting 
professor, Indian Institute of Management, Calcutta, 
to Aug. 31, 1974. 

Hylke Van de Wetering, Iowa State University: 
Chief-of-Party, Iowa-Peru project, Lima, Aug. 1973-75. 


Resignations 


Hang-Sheng Cheng, Iowa State University: Federal 
Reserve Bank of San Francisco. 

Henry E. Cole, Tulane University: General Electric 
Co, 

David Humphrey, Tulane University: California 
State University, San Francisco. 

H. B. Howell, Iowa State University, June 30, 1973. 

Philip H. Whize, University of British Columbia: 
Bronfman Organization in Europe, Aug. 1973. 
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RICHARD T. ELY LECTURE 


The Economics of Resources or the 
Resources of Economics 


By RosErT M. SoLrow* 


It is easy to choose a subject for a dis- 
tinguished lecture like this, before a large 
and critical audience with a wide range of 
interests. You need a topic that is abso- 
lutely contemporary, but somehow peren- 
nial. It should survey a broad field, with- 
out being superficial or vague. It should 
probably bear some relation to economic 
policy, but of course it must have some 
serious analytical foundations. It is nice if 
the topic has an important literature in 
the past of our subject—a literature which 
you can summarize brilliantly in about 
eleven minutes—but it better be some- 
thing in which economists are interested 
today, and it should appropriately be a 
subject you have worked on yourself. The 
lecture should have some technical inter- 
est, because you can’t waffle for a whole 
hour to a room full of professionals, but it 
is hardly the occasion to use a blackboard. 

I said that it is easy to choose a subject 
for the Ely Lecture. It has to be, because 
twelve people, counting me, have done it. 

I am going to begin with a quctation 
that could have come from yesterday’s 
newspaper, or the most recent issue of the 
American Economic Review. 


Contemplation of the world’s disap- 
pearing supplies of minerals, forests, and 
other exhaustible assets has led to de- 
mands for regulation of their exploita- - 
tion. The feeling that these products 
are now too cheap for the good of future 
generations, that they are being selfishly 


* Professor of economics, Massachusetts Institute of 
Technology. 


exploited at too rapid a rate, and that in 
consequence of their excessive cheapness 
they are being produced and consumed 
wastefully has given rise to the conser- 
vation movement. 


The author of those sentences is not 
Dennis Meadows and associates, not 
Ralph Nader and associates, not the 
President of the Sierra Club; it is a very 
eminent economic theorist, a Distin- 
guished Fellow of this Association, Harold 


. Hotelling, who died at the age of seventy- 


eight, just a few days ago. Like all eco- 
nomic theorists, I am much in his debt, 
and I would be happy to have this lecture 
stand as a tribute to him. These sentences 
appeared at the beginning of his article 
“The Economics of Exhaustible Re- 
sources,” not in the most recent Review, 
but in the Journal of Political Economy for 
April 1931. So I think I have found some- 
thing that is both contemporary and 
perennial. The world has been exhausting 
its exhaustible resources since the first 
cave-man chipped a flint, and I imagine 
the process will go on for a long, long time. 

Mr. Dooley noticed. that. “th? Supreme 


Coort follows the iliction returns.” He . 


would be glad to know that economic 
theorists read the newspapers. About a 
year ago, having seen several of those re- 
spectable committee reports on the ad- 
vancing scarcity of materials in the United 
States and the world, and having, like 
everyone else, been suckered into reading 
the Limits to Growth, I decided I ought to 
find out what economic theory has to say 
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about the problems connected with ex- 
haustible resources. I read some of the 


~ literature, including Hotelling’s classic 


article—the theoretical literature on ex- 
haustible resources is, fortunately, not 
very large—and began doing some work of 
my own on the problem of optimal social 
management of a stock of a nonrenewable 
but essential resource. I will be mention- 
ing some of the results later. About the 
time I finished a first draft of my own 
paper and was patting myself on the back 
` for having been clever enough to realize 
that there was in fact something still to be 
said on this important, contemporary but 
somehow perennial topic—just about then 
it seemed that every time the mail came it 


contained another paper by another eco- ` 


nomic theorist on the economics of ex- 
haustible resources.’ It was a little like 
trotting down to the sea, minding your 
own business like any nice independent 
rat, and then looking around and suddenly 
discovering that you’re a lemming. Any- 
how, I now have a nice collection of papers 
on the theory of exhaustible resources; and 
’ most of them are still unpublished, which 
is just the advantage I need over the rest 
of you. 

A pool of oil or vein of iron or deposit of 
copper in the ground is a capital asset to 
society and to its owner (in the kind of 
society in which such things have private 
owners) much like a printing press or a 
building or any other reproducible capital 
asset. The only difference is that the nat- 
ural resource is not reproducible, so the 
size of the existing stock can never in- 


1 The Review of Economic Studies will publish a group 
of them in the summer of 1974, including my own paper 
and others by Partha Dasgupta and Geoffrey Heal, 
Michael Weinstein and Richard Zeckhauser, and 
Joseph Stiglitz, from all of which I have learned a lot 
about this subject. I would especially like to thank 
Zeckhauser for conversation and correspondence; and 
for the kind of reading of the first draft of this Lecture 

. that one only dares to hope to get because it is so close 
to Christmas. The final version reflects his comments. 
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crease through time. It can only decrease 


_ (or, if none is mined for a while, stay the 


same). This is true even of recyclable 
materials; the laws of thermodynamics 
and life guarantee that we will never re- 
cover a whole pound of secondary copper 
from a pound of primary copper in use, or 
a whole pound of tertiary copper from a 
pound of secondary copper in use. There 
is leakage at every round; and a formula 
just like the ordinary multiplier formula 
tells us how much copper use can be built 
on the world’s initial endowment of cop- 
pez, in terms of the recycling or recovery 
ratio. There is always less ultimate copper 
use left than there was last year, less by 
the emount dissipated beyond recovery 
during the year.: So copper remains an 
exhaustible resource, despite the possi- 
bility of partial recycling. 

A, resource deposit draws its market 
value, ultimately, from the prospect of 
extraction and sale. In the meanwhile, its 
owrer, like the owner of every capital 
asset, is asking: What have you done for 
me lately? The only way that a resource 
deposit in the ground and left in the ground 
can produce a current return for its owner 
is by appreciating in value. Asset markets 
can de in equilibrium only when all assets 
in a given risk Class earn the same rate of 
return, partly as current dividend and 
partly as capital gain. The common rate of 
return is the interest rate for that risk 
class. Since resource deposits have the 
peculiar property that they yield no divi- 
dend so long as they stay in the ground, in 
equilibrium the value of a resource deposit 
must be growing at a rate equal to the 
rate of interest. Since the value of a de- 
posit is also the present value of future 
sales from it, after deduction of extraction 
costs, resource owners must expect the net 
price of the ore to be increasing exponen- 
tially at a rate equal to the rate of interest. 
If the mining industry is competitive, net 
price stands for market price minus margi- 
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nal extraction cost for a ton of ore. If the 
industry operates under- constant costs, 
that is just market price net of unit extrac- 
tion costs, or the profit margin. If the 
industry is more or less monopolistic, as is 
frequently the case in extractive industry, 
it is the marginal profit—marginal revenue 
less marginal cost—that has to be growing, 
and expected to grow, proportionally like 
the rate of interest. 

This is the fundamental principle of the 
economics of exhaustible resources. It was 
the basis of Hotelling’s classic article. I 
have deduced it as a condition of stock 
equilibrium in the asset market. Hotelling 
thought of it mainly as a condition of flow 
equilibrium in the market for ore: if net 
price is increasing like compound interest, 
owners of operating mines will be indiffer- 


ent at the margin between extracting and. 


holding at every instant of time. So one 
can imagine production just equal to 
demand at the current price, and the ore 
market clears. No other time profile for 
prices can elicit positive production in 
every period of time. . 

It is hard to overemphasize the impor- 
tance of this tilt in the time profile for net 
price. If the net price were to rise too 
slowly, production would be pushed nearer 
in-time and the resource would be ex- 
hausted quickly, precisely because no one 
would wish to hold resources in the ground 
and earn less than the going rate of return. 
If the net price were to rise too fast, re- 
source deposits would be an excellent way 
to hold wealth, and owners would delay 
production while they enjoyed supernor- 
mal capital gains. 

According to the fundamental principle, 
if we observe the market for an exhaustible 
resource near equilibrium, we should see 
the net price—or marginal profit—rising 
exponentially. That is not quite the same 
thing as seeing the market price to users 
of the resource rising exponentially. The 
price to consumers is the net price plus 
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extraction costs, or the obvious analogy 
for monopoly. The market price can fall or 
stay constant while the net price is rising 
if extraction costs are falling through time, 
and if the net price or scarcity rent is not 
too large a proportion of the market price. 
That is presumably what has been hap- 
pening in the market for most exhaustible 
resources in the past. (It is odd that there 
are not some econometric studies designed 
to find out just this. Maybe econometri- 
cians don’t follow the iliction returns.) 
Eventually, as the extraction cost falls 
and the net price rises, the scarcity rent 
must come to dominate the movement of 
market price, so the market price will 
eventually rise, although that may take a 
very long time to happen. Whatever the 
pattern, the market price and the rate of 
extraction are connected by the demand 
curve for the resource. So, ultimately, 
when the market price rises, the current 
rate of production must fall along the 
demand curve. Sooner or later, the market 


` price will get high enough to choke off the 


demand entirely. At that moment produc- 
tion falls to zero. If flows and stocks have 
been beautifully coordinated through the 
operations of futures markets or a plan- 
ning board, the last ton produced will also ~ 
be the last ton in the ground. The resource 
will be exhausted at the instant that it has 
priced itself out of the market. The Age of 
Oil or Zinc or Whatever It Is will have 
come to an end. (There is a limiting case, 
of course, in which demand goes asymp- 
totically to zero as the price rises to in- 
finity, and the resource is exhausted only 
asymptotically. But it is neither believ- 
able nor important.) 

Now let us do an exercise with this appa- 
ratus. Suppose there are two sources of the 
same ore, one high-cost and the other low- 
cost. The cost difference may reflect geo- 
graphical accessibility. and transportation 
costs, or some geological or chemical dif- 
ference that makes extraction cheap at one 
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site and dear at the other. The important 
thing is that there are cost differences, 
though the final mineral product is identi- 
cal from both sources. 

It is easy to see that production from 
both sources cannot coexist in the market 
for any interval of time. For both sources 
to produce, net price for each of them 
must be growing like compound interest 
at the market rate. But they must market 
their ore at the same price, because the 
product is identical. That is arithme- 
tically impossible, if their extraction costs 
differ. 

So the story has ‘to go like this. First 
one source operates and supplies the whole 
market. Its net price rises exponentially, 
and the market price moves correspond- 
ingly. At a certain moment, the first source 
is exhausted. At just that moment and not 
before, it must become economical for the 
second source to come into production. 
From then on, the world is in the single- 
source situation: the net price calculated 
with current extraction costs must rise 
exponentially until all production is choked. 
off and the second source is exhausted. (If 
_ there are many sources, you can see how 

it will work.) 

Which source will be used first? Your 
instinct tells you that the low-cost deposit 
will be the first one worked, and your in- 
stinct is right. You can see why, in terms 
of the fundamental principle. At the be- 
ginning, if the high-cost producer is serv- 
ing the market, the market price must 
cover high extraction costs plus a scarcity 
rent that is growing exponentially. The 
low-cost producer would refrain from 
undercutting the price and entering the 
market only if his capital gains justify 
holding off and entering the market later. 
But just the reverse will be true. Any price 
high enough to keep the high-cost pro- 
ducer in business will tempt the low-cost 
producer to sell ore while the selling is 
good and invest the proceeds in any asset 
paying the market rate of interest. So it 
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must be that the low-cost producer is the 
first to enter. Price rises and output falls. 
Eventually, at precisely the moment when 
the low-cost supply is exhausted, the price 
has reached a level at which it pays the 
high-cost producer to enter. From then on, 
mis net price rises exponentially and pro- 
duction continues to fall. When cumula- 
tive production has exhausted the high- 
cost deposit, the market price must be 
such as to choke the demand off to zero— 
or else just high enough to tempt a still 
higher-cost source into production. And 
so it goes. Apart from market processes, it 
is actually socially rational to use the 
lower-cost deposits before the higher-cost 
anes. 

You can take this story even further, as 
William Nordhaus has done in connection 
with the energy industry. Suppose that, 
somewhere in the background, there is a 
technology capable of producing or substi- 
tutirg for a mineral resource at relatively 
high cost, but on an effectively inexhaust- 
ible resource base. Nordhaus calls this a 
“backstop technology.” (The nearest we 
now have to such a thing is the breeder 
reactor using U*8 as fuel. World reserves 
of U** are thought to be enough to provide 
energy for over a million years at current 
rates of consumption. If that is not a back- 
stop technology, it is at least a*catcher 
who will not allow a lot of passed balls. 
For a better approximation, we must wait 
for controlled nuclear fusion or direct use 
of solar energy. The sun will not last for- 
ever, but it will last at least as long as we 
do, more or less by definition.) Since there 
is no scarcity rent to grow exponentially, 
the kackstcp technology can operate as 
soon as the market price rises enough to 
cover its extraction costs (including, of 
course, profit on the capital equipment in- 
valved in production). And as soon as that 
happens, the market price of the ore or its 
substitute stops rising. The “backstop 
technology” provides a ceiling for the 
market price of the natural resource. . 
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‘The story in the early stages is as I have 
told it. In the beginning, the ‘successive 
grades of the resource are minec. The last 
and highest-cost source gives out just 
when the market price has risen to the 
point where the backstop technology be- 
comes competitive. During the earlier 
phases, one imagines that resource com- 
panies keep a careful-eye on the prospec- 
tive costs associated with the backstop 
technology. Any laboratory success or 
failure that changes those prospective 
costs has instantaneous effects on the 
capital value of existing resource deposits, 
and on the most profitable rate of current 
production. In actual fact, those future 
costs have to be regarded as uncertain. 
A correct theory of market behavior and a 
correct theory of optimal social policy will 
have to take account of technological un- 
certainty (and perhaps also uncertainty 
about the true size of mineral reserves). 

Here is a mildly concrete illustration of 
these principles. There is now a workable 
technology for liquefying coal—that is, 
for producing synthetic crude oil from 
coal.? Nordhaus puts the extractidn-and- 


preparation cost at the equivalent of seven. 


or eight 1970 dollars per barrel of crude oil, 
including amortization and interest at 10 
percent on the plant; I have heard higher 
and lower figures quoted. If coal were 
available in unlimited amounts, that 
would be all. But, of course, coal is a scarce 
resource, though more abundant than 
drillable petroleum, so'a scarcity rent has 
to be added to that figure, and the rent has 
to be increasing like the rate of interest 
during the period when coal is pane used 
for this purpose. 

In the meanwhile, the etaction and 
production cost for this technology is 


7 . 
2 As best one can tell at the moment, shale oil is a 
more likely successor to oil and natural zas than either 
gasified or liquefied coal. The relevant costs are bound 
to be uncertain until more research and development 
has been done. I tell the story in terms cf liquefied coal 
only because it is more picturesque that way. ` 
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large compared with the scarcity rent on 
the coal input, so the market price at 
which the liquefed-coal-synthetic-crude 
activity would now be economic is rising 
more slowly than the rate of interest. It 
may even fall if there are cost-reducing 
technological improvements; and that is 
not unlikely, given that research on ccal 
has not. been splashed as liberally with 
funds as research on nuclear energy. In 
any case, political shenanigans and wo- 
nopoly profits aside, scarcity rents on vil 
form a larger fraction of the market price 
of oil, precisely because it is a lower cost 
fuel. The price of a barrel of oil should 
therefore be rising faster than the implizit 
price at which synthetic crude from coal 
could compete. One day those curves will 
intersect, and that day the synthetic- 
crude technology will replace the drilled- 
petroleum technology. 

Even before that day, the possibility of 
coal liquefaction provides a kind of ceiling 
for the price of oil. I say “kind of” to 
remind you that coal-mining and moving 
capacity and synthetic-crude plant cannot 
be created overnight. One might hope 
that the ceiling might also limit the con- 
suming world’s vulnerability to political 
shenanigans and monopoly profits. I sup- 
pose it does in some ultimate sense, but 
one must not slide over the difficulties: 
for example, who would want to mak a 
large investment in ‘coal liquefaction or 
coal gasification in the knowledge that the 
current price of oil contains a large mo- 
nopoly element that could be cut, at least 
temporarily, if something like a price war 
should develop? 

The fundamental principle of the eco- 
nomics of exhaustible resources is, as I 
have said, simultaneously a condition of 
flow equilibrium in the market for the ore 
and of asset equilibrium in the market for 
deposits. When it holds, it says quite a lot 
about the probable pattern of exploita- 
tion of a resource. But there are more than 
the usual reasons for wondering whether 
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the equilibrium conditions have any ex- 

planatory value. For instance, the flow mar- 
` ket that has to be cleared is not just one 
market; it is the sequence of markets for 
resource products from now until the date 
of exhaustion. It is, in other words, a se- 
quence of futures markets, perhaps a long 
sequence. If the futures markets actually 
existed, we could perhaps accept the no- 
tion that their equilibrium configuration is 
stable; that might not be true, but it is at 
least the sort of working hypothesis we 
frequently accept as a way of getting on 
with business. But there clearly is not a 
full set of futures markets; natural- 
resource markets work with a combination 
of myopic flow transactions and rather 
more farsighted asset transactions. It is 
legitimate to ask whether observed re- 
source prices are to be interpreted as ap- 
proximations to equilibrium prices, or 
whether the equilibrium is so unstable that 
momentary prices are not only a bad indi- 
cator of equilibrium relationships, but also 
a bad guide to resource allocation. 

That turns out not to be an easy ques- 
tion to answer. Flow considerations and 
stock considerations work in opposite 
directions. The flow markets by themselves 
could easily be unstable; but the ‘asset 
markets provide a corrective force. Let me 
try to explain why. 

The flow equilibrium condition is that 
the net price grow like compound interest 
at the prevailing rate. Suppose net prices 
are expected by producers to be rising too 
slowly. Then resource deposits are a bad 
way to hold wealth. Mine owners will try 
to pull out; and if they think only in flow 
terms, the way to get out of the resource 
business is to increase current production 
and convert ore into money. If current 
production increases, for this or any other 
reason, the current price must move down 
along the demand curve. So initially pessi- 
mistic price expectations on the part of 
producers have led to more pressure on the 
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current price. If expectations about future 
price changes are responsive to current 
events, the consequence can only be that 
pessimism is reinforced and deepened. The 
initial disequilibrium is worsened, not 
eliminated, by this chain of events. In 
other words, the market mechanism I have 
just described is unstable. Symmetrical 
reasoning leads to the conclusion that if 
prices are initially expected to be rising 
too fast, the withholding of supplies will 
lead to a speculative run-up of prices 
which is self-reinforcing. Depending on 
which way we start, initial disequilibrium 
is magnified, and production is tilted 
either toward excessive current dumping 
or toward speculative withholding of 
supply. (Still other assumptions are possi- 
ble and may lead to qualitatively different 
results. For instance, one could imagine 
that expectations focus on the price level 
rather than its rate of change. There is 
much more work to be done on this 
question.) l 

Such things have happened in resource 
merkets; but they do not seem always to 
be happening. I think that this story of 
instability in spot markets needs amend- 
ment; it is implausible because it leaves 
the asset market entirely out of account. 
The longer run prospect is not allowed to 
have any influence on current happenings. 
Suppose that producers do have some no- 
tion that the resource they own has a 
value anchored somewhere in the future, a 
value determined by technological and 
demand considerations, not by pure and 
simple speculation. Then if prices are now 
rising toward that rendezvous at too slow 
arate, that is indeed evidence that owning 
resource deposits is bad business. But that 
will lead not to wholesale dumping of cur- 
rent production, but to capital losses on 
existing stocks. When existing stocks have 
been written down in value, the net price 
can rise toward its future rendezvous at 
more or less the right rate. As well as be- 
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ing destabilized by flow reactions, the 
market can be stabilized by capitalization 
reactions. In fact the two stories can be 
made to merge: the reduction in flow price 


coming from increased current production 


can be read as a signal and capitalized into 
losses ón asset values, after which near- 
equilibrium is reestablished. 


I think the correct conclusion to be’ 


drawn from this discussion is not that 
either. of the stories is more likely to be 
true. It is more complex: that in tranquil 
conditions, resource markets are likely to 
track their equilibrium paths moderately 
well, or at least not likely to rush away 
from them. But resource markets may be 
rather vulnerable to surprises. They may 
respond to shocks about the volume of 
reserves, or about competition from new 
materials, or about the costs of competing 
technologies, or even about near-term 
political events, by drastic movements of 
current price and production. It may be 
quite a while before the transvaluation of 
values—I never: thought I could quote 
Nietzsche in an economics paper—settles 
down under: the control of sober future 
prospects. In between, it may be a cold 
winter. 

So far, I have discussed the economic 
theory of exhaustible resources as a partial- 
equilibrium market theory. The interest 


rate that more or less controls the whole - 


process was taken as given to the mining 
industry by the rest of the economy. So 
was the demand curve for the resource it- 
self. And when the market price of the 
resource has ridden up the demand curve 
to the point where the quantity demanded 
falls to zero, the theory says that the 
resource in question will have been ex- 
hausted. 

There is clearly a more cosmic aspect to 


the question than this; and I do not mean. 


to suggest that it is unimportant, just 
because it is cosmic. In particular, there * 
remains an important ‘question about the 
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social interest in the pace of exploitation 
of the world’s endowment of exhaustible’ 
natural resources. This aspect has been 
brought to a head recently, as everyone 
knows, by the various Doomsday forecasts 
that combine a positive finding that the 
world is already close to irreversible col- 
lapse from shortage .of natural resources 
and other causes with: the normative judg- 
ment that civilization is much too young 
to die. I do not intend to discuss those 
forecasts and judgments now—this con- 
vention already has one session devoted to 
just that—but I do want to talk about the 
economic issues of principle involved. ` 
First, there is a proposition that will be 
second nature to everyone in this room. 
What I have called the fundamental prin- 
ciple of the economics of exhaustible re- 
sources is, among other things, a condi- 
tion of competitive equilibrium in the 
sequence of futures markets for deliveries 
of the natural resource. This sequence 
extends out to infinity, even if the com- 
petitive equilibrium calls for the resource 
to be exhausted in finite time. Beyond the 
time of exhaustion there is also equilib- 
rium: supply equals demand equals zero 
at a price simultaneously so high that 
demand is choked off and so low that it is 
worth no one’s while to lose interest by 
holding some of the resource that long. 


‘Like any other competitive equilibrium 


with the right background assumptions, 
this one has some optimality properties. 
In particular, as Hotelling pointed out, the 
competitive equilibrium maximizes the 


_ sum of the discounted consumer-plus- 


producer surpluses from the natural re- 
source, provided that society wishes to dis- 
count future consumer surpluses at the 
samé rate that mine owners choose to dis- 


` count their own future profits. 


Hotelling was not so naive as to leap 
from this conclusion to the belief that 
laissez-faire would be an adequate policy 
for the resource industries. He pointed to 
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several ways in which the background 
assumptions might be expected to fáil: the 
presence of externalities when several 
owners can exploit the same underground 
pool of gas or oil; the considerable: uncer- 
tainty surrounding the process of explora- 
tion with the consequent likelihood“ of 
wasteful rushes to stake claims and explóit, 
ánd the creation of socially useless wind- 
fall profits; and, finally, the existence of 
large monopolistic or oligopolistic firms in 
the extractive industries. 

There is an amusing sidelight here. It is 
not hard to show that, generally-speaking, 
a monopolist will exhaust a mine more 
slowly than a competitive industry facing 
the same demand curve would do. (Hotel- 
ling did not explore this point in detail, 
though he clearly knew it. He did men- 
tion the possibility of an extreme case in 
which competition will exhaust a resource 
in finite time and’ a monopolist only 
asymptotically.) The amusing thing is 
that if a conservationist is someone who 
would like to see resources conserved 
beyond the pace that competition would 
adopt, then the monopolist is the conserva- 
tionist’s friend. No doubt they would both 
be surprised to know it. 

Hotelling mentions, but rather pooh- 
‘poohs, the notion that market rates of 
interest might exceed the rate at which 
society would wish to discount future 
utilities or consumer surpluses. I think a 
modern economist would take that possi- 
bility more seriously. It is certainly a 
potentially important question, because 
the discount rate determines the whole tilt 
of the equilibrium production schedule. If 
` it is true that the market rate of interest 
exceeds the social rate of time preference, 
then scarcity rents and market prices will 
rise faster than they “ought to” and pro- 
duction will have to fall correspondingly 
faster along the demand curve. Thus the 
resource will be exploited too fast and 
exhausted too soon. 
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The literature has several reasons for 
expecting that -private discount rates 
might be systematically higher than the 
correct social rate of discount. They. fall 
into two classes. The first class takes it 
more or less for granted that society 
cught to discount utility and consumption 
at the same rates as reflective individuals 
would discount their own future utility 
and consumption. This line of thought 
then goes on to suggest that there are 
reasons why this might not happen. One 
standard example is the fact that individ- 
uals can be expected to discount for the 
riskiness of the future, and some of the 
risks for which they will discount are not 
risks to society but merely the danger of 
transfers within the society. Since there is 
not a complete enough set of insurance 
markets to permit all these risks to be 
spread properly, market interest rates 
will be too high. Insecurity of tenure, as 
William Vickrey has pointed out, is a 
spacial form of uncertainty with particular 
relevance to natural resources.. 

A second standard example i is the exis- 
tence of various taxes on income from 
capital; since individuals care about the 
after-tax return on investment and society 
about the before-tax return, if investment 
is carried to the point where the after-tax 
yield is properly related to the rate of time 
preference, the before-tax profitability of 
investment will be too high. I have nothing 
to add to this discussion. 

The other class of reasons for expecting 
that private discount rates are too high 
and will thus distort intertemporal deci- 
sions away from social optimality denies 
that private time preference is the right 
basis for intertemporal decisions. Frank 
Remsey, for instance, argued that it was 
ethically indefensible for society to dis- 
count future utilities. Individuals might 
do so, either because they lack imagina- 
tion (Béhm-Bawerk’s “defective telescopic - 
faculty”) or because they are all too con- 
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scious that life is short. In social decision- 
making, however, there-is no excuse for 
treating generations unequally, and the 
time-horizon is, or should be, very long. In 
solemn conclave assembled, so to speak, 
we ought to act as if the social rate of time 
preference were zero (though we would 
simultaneously discount future consump- 
tion if we expect the future to be richer 
than the present). I confess I find that 
reasoning persuasive, and it provides 
another reason for expecting that the 
market will exhaust resources too fast. 
This point need not be divorced so com- 
pletely from individual time preference. If 
the whole infinite sequence of . futures 
markets for resource products could ac- 
tually take place and find equilibrium, I 
might be inclined to accept the result 
(though I would like to know who decides 
the initial endowments within and be- 
_ tween generations). But of course they 
cannot take place. There is no way to col- 
lect bids and offers from everyone who will 
ever live. In the markets that actually 
do take place, future generations are 
represented only by us, their eventual 
ancestors. Now generations overlap, so 
that I worry about my children, and they 
about theirs, and so on. But it does seem 
fundamentally implausible that there 
should be anything ex post right about the 
weight that is actually given to the wel- 
fare of those who will not live for another 
thousand years. We have actually done 
quite well at the hands of our ancestors. 
Given how poor they were and how rich 
we are, they might properly have saved 
less and consumed more. No doubt they 


never expected the rise in income per head . 


that has made us so much richer than they 
ever dreamed was possible. But that only 
reinforces the point that the future may 
be too important to be left to the accident 
of mistaken expectations and the ups and 
downs of the Protestant ethic. 

Several writers have studied directly the 
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problem of defining and characterizing a 
socially-optimal path for the exploitation 
of a given pool of exhaustible resources. 
The idea is familiar enough: instead of 
worrying about market responses, one 
imagines an idealized planned economy, 
constrained only by its initial endowment, 
the size of the labor force, the available 
technology, and the laws of arithmetic. 
The planning board then has to find the 
best feasible development for the economy. 
To do so, it needs a precise criterion for 
comparing different paths, and that is 
where the- social rate of time preference 
plays a role. 

It turns out that the choice of a rate of 
time preference is even more critical in this 
situation than it is in the older literature 
on optimal capital accumulation without 
any exhaustible resources. In that theory, 
the criterion usually adopted is the mazi- 
mization of a discounted sum of one-period 
social welfare indicators, depending on 
consumption per head, and summed over 
all time from now to the infinite future. 
The typical result, depending somewhat 
on the particular assumptions made, is 
that consumption per head rises through 
time to a constant plateau defined by the 
“modified Golden Rule.” In that ultimate 
steady state, consumption per head is 
lower the higher is the social rate of dis- 
count; and, correspondingly, the path to 
the steady state is characterized by less 
saving and more interim consumption, the 
higher the social rate of discount. That is 
as it should be: the main beneficiaries of a 
high level of ultimate steady-state con- 
sumption are the inhabitants of the dis- 
tant future, and so, if the planning board 
discounts the future very strongly, it will 
choose a path that favors the near future 
over the distant future. 

When one adds exhaustible resources to 
the picture, the social rate of time prefer- 
ence can play a similar, but even more 
critical, role. As a paper by Geoffrey Heal 
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and Partha Dasgupta and one of my own 
show, it is possible that the optimal path 


with a positive discount rate should lead . 


‘to consumption per head going asymp- 
totically to zero,-whereas a zero discount 
raté leads to perpetually rising consump- 
tion per head. In other words, even when 
the technology and the resource base could 
permit a plateau level of consumption per 
head, or even a rising standard of living, 
positive social time preference might in 
effect lead society to prefer eventual ex- 
tinction, given’ the drag exercised by ex- 
haustible resources. Of course, it is part of 
the point that it is the planning board in 
the present that plans for future extinc- 
tion: nobody has asked the about-to- 
become-defunct last generation whether #¢ 
approved of weighting its satisfactions 
less than those of its ancestors. 

Good theory is usually trying to tell, you 
something, even if it is not the literal 
truth. In this context; it is not hard to 
interpret the general tenor of the theoret- 
ical indications. We know in general that 
even well-functioning competitive markets 
may fail to allocate resources properly 
over time. The reason, I have suggested, is 
because, in the nature of the case, the 
future brings no endowment of its own to 
whatever markets actually exist. The 
intergenerational distribution of income or 
welfare depends on the provision that each 
generation makes for its successors. The 
choice of a social discount rate is, in effect, 
a policy decision about that intergenera- 
tional distribution. What happens in the 
planning parable depends very much— 
perhaps dramatically—on that choice; 
and one’s evaluation of what happens in 
the market parable depends very much on 
whether private choices are made with a 
discount rate much larger than the one a 
deliberate policy decision would select. 
The pure theory of exhaustible resources is 
trying to tell us that, if exhaustible re- 
sources really matter, then the balance 
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between present and future is more deli- 
cate than we are accustomed to think; and 
taen the choice of a discount rate can be | 
pretty important and one ought not to be 
too casual about it. 

In my own work on this question, I 
hav2 sometimes used a rather special cri- 
terion that embodies sharp assumptions 
about intergenerational equity: I have im- 
posed the requirement that consumption 
rer head be constant through time, so 
that no generation is Iavored over any ` 
cther, and asked for the largest steady 
consumption per head that can be main- 
taired forever, given all the constraints in- 
cluding the finiteness of resources. This 
ctitsrion, like any other, has its pluses 
and its minuses and I am not committed 
to it by any means. Like the standard 
criterion—the discounted sum of one- 
period utilities—this one will always pick 
cut an efficient path, so one at least gets 
the efficiency conditions out of the anal- 
ysis. The highest-constant-consumption 
criterion also has the advantage of high- 
ligkting the crucial importance of certain 
technological assumptions. 

It is clear without any technical appa- 
ratus that the seriousness of the resource- 
exhaustion problem must depend in an 
important way on two aspects of the tech- ` 
nology: first, the likelihood of technical 
progress, especially natural-resource-sav- 
ing technical progress, and, second, the 
ease with which other factors of produc- 
tion, especially labor and reproducible 
capital, can be substituted for exhaustible 
resources in production. 

My own practice, in working on this 
prcblem, has been to treat as the central 
case (though not the only case) the as- 
sumption of zero technological progress. 
This is not because I think resource-saving 
‘nventions are unlikely or that their ca- 
pacity to save resources is fundamentally 
‘imited. Quite the contrary—if the future 
is anything like the past, there will be pro- 
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longed and substantial reductions in 
natural-resource requirements per: unit of 
real output. It is true, as pessimists say, 
that it is just an assumption and one can- 
not be sure; but to assume the contrary is 
also an assumption, and a much less plau- 
sible one. I think there is virtue in analyz- 
ing the zero-technical-progress case be- 
cause it is easy to see how technical prog- 
ress can relieve and perhaps eliminate the 
drag on economic welfare exercised by 
natural-resource’ scarcity. The more im- 
portant task for theory is to try to under- 
stand what happens or can happen in the 
opposite case. 

As you would expect, the degree of sub- 
stitutability is also a key factor. If it is 
very easy to substitute other factors for 
natural resources, then there is in prin- 
ciple no “problem.” The world can, in 
effect, get along without natural resources, 
so exhaustion is just an event, not ‘a 
catastrophe. Nordhaus’s notion of a “‘back- 
stop technology” is just a dramatic way of 
putting this case; at some finite cost, pro- 
duction can be freed of depencence on 
exhaustible resources altogether. 

Tf, on the other hand, real output per 
unit of resources is effectively bounded— 
cannot exceed some upper limit of produc- 
tivity which is in turn not too Zar from 
where we are now—then catastrophe is 
unavoidable. In-between there is a wide 
range of cases in which the problem is 
real, interesting, and not foreclosed. For- 
tunately, what little evidence there is sug- 
gests that there is quite a lot of substituta- 
bility between exhaustible resources and 
renewable or reproducible resources, 
though this is an empirical question that 
could absorb a lot more work than it has 
had so far.. 

Perhaps the most dramatic way to illus- 
trate the importance of substitutability, 


and its connection with Doomsday, is in . 


terms of the permanent sustainability of a 
constant level of consumption. In the 
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simplest, most aggregative, model of a 
resource-using economy one can prove 
something like the following: if the elas- 
ticity of substitution between exhaustible 
resources and other inputs is unity or big- 
ger, and if the elasticity of output with 
respect to reproducible capital exceeds the 
elasticity of output with respect to natural 
resources, then a constant population can 
maintain a positive constant level of con- 
sumption per head forever. This perma- 
nently maintainable standard of living is 
an increasing, concave, and unbounded 
function of the initial stock of capital. So 
the drag of a given resource pool can be 
overcome to any extent if only the initial 
stock of capital is large enough. On the 
other hand, if the elasticity of substitution 
between natural resources and other inputs 
is less than one, or if the elasticity of out- 
put with respect to resources exceeds the — 
elasticity of output with respect to repro- 
ducible capital, then the largest constant . 
level of consumption sustainable forever 
with constant population is—zero. We 
know much too little about which side of 
that boundary the world is on—techno- 
logical progress aside—but at least the 
few entrails that have been read seem 
favorable.’ 

Perhaps I should mention that when I 
say “forever” in this connection, I. mean 
“for a very long time.” The mathematical 
reasoning does deal with infinite histories, 
but actually life in the solar system will 
only last for a finite time, though a very 
long finite time, much longer than this 
lecture, for instance. That is why I think | 
it takes economics as well as the entropy 
law to answer our question. 

I began this lecture by talking of the 
conditions for competitive equilibrium in 
the market for natural resources. Now I 
have been talking of centralized planning 


+ 3 See pp. 60-70 in William D. Nordhaus and James 


Tobin. 
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optima. As you would expect, it turns out 
that under the standard assumptions, the 
Hotelling rule, the fundamental principle 
of natural-resource economics, is a neces- 
sary condition for efficiency and thereiore 
for social optimality. So there is at least a 
prayer that a market-guided system might 
manage fairly well. But more than the 
Hotelling condition is needed. 

I have already mentioned one of the 
extra requirements for the intertemporal 
optimality of market allocations: it is that 
the market discount future profits at the 
same rate as the society would wish to dis- 
count the welfare of future inhabitants of 
the planet. This condition is often given as 
an argument for public intervention in re- 
source allocation because—as I have also 
mentioned—there are reasons to expect 
market interest rates to exceed the social 
rate of time preference, or at least what 
philosophers like us think it ought to be. 
If the analysis is right, then the market 
- will tend to consume exhaustible resources 
too fast, and corrective públic interven- 
tion should be aimed at slowing down and 
stretching out the exploitation of the 
resource pool. There are several ways that 
- could be done, in principle, through con- 
servation subsidies or a system of gradu- 
ated severance taxes, falling through time. 

Realistically speaking, however, when 
we say “public intervention” we mean 
rough and ready political action. An only 
moderately cynical observer will see a 
problem here: it is far from clear that the 
political process can be relied on to be 
more future-oriented than your average 
corporation. The conventional pay-out 
period for business is of the same order of 
_ magnitude as the time to the next election, 
and transferring a given individual irom 
the industrial to the government bureau- 
cracy does not transform him into a guard- 
ian of the far future’s interests. I have no 
_ ready solution to this problem. At a min- 
imum, it suggests that one ought to be as 
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suspicious of uncritical centralization as 
of uncritical free-marketeering. Maybe 
the safest course is to favor specific poli- 
cies—like graduated severance taxes— 
rather than blanket institutional solutions. 

There is another, more subtle, extra 
requirement for the optimality of the com- 
petitive market solution to the natural- 
resource problem. Many patterns of ex- 
ploitation of the exhaustible-resource pool 
obey Hotelling’s fundamental principle 
myopically, from moment to moment, but 
are wrong from a very long-run point of 
view. Such mistaken paths may even stay 
very near the right path for a long time, 
but eventually they veer off and become 
bizarre in one way ot another. If a market- 
guided system is to perform well over the 
long haul, it must be more than myopic. 
Someone—it could be the Department of 
the Interior, or the mining companies, or 
theiz major customers, or speculators— 
must always be taking the long view. They 
must somehow notice in advance that the 
resource economy is moving along a path 
that is bound to end in disequilibrium of 
some extreme kind. If they do notice it, 
and take defensive actions, they will help 
steer the economy from the wrong path 
toward the right one.‘ Usually the “wrong” 
path is one that leads to exhaustion at a 
date either too late or too soon; anyone 
whc perceives this will be motivated to 
arbitrage between present and future in 
ways that will push the current price 
toward the “right” path.® 

It is interesting that this need for some- 


4 This sort of process has been studied in a different 
context by Frank Hahn and by Karl Shell and Joseph 
Stiglitz. : 

5 Kor example, suppose the current price is too low, 
in the sense that, if it rises according to the current 
principle, the demand path will be enough to exhaust 
the resource before the price has risen high enough to 
choks demand to zero. A clever speculator would see 
that there will be money to be made just after the date 
of exhaustion, because anyone with a bit of the resource 
to sell could make a discrete jump in the price and still 
find buyers. Such a speculator would wish to buy now 
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one to take the long view emerged also 
when the question at hand was the poten- 
tial instability of the market for natural 


resources if it concentrates too heavily on ° 


spot or flow decisions, and not enough on 
future or stock decisions. In that context 
too, a reasonably. accurate view of’ the 
long-term prospects turns cut to be a use- 
ful, maybe indispensable, thing for the 
resource market to have. 

This lecture has been—as Kenneth 
Burke once said about the novel—words, 
all words. Nevertheless, it has been a dis- 
course on economic theory, not on cur- 
rent policy. If some of you have been day- 


dreaming about oil and the coming winter, ` 


I assure you that I have been thinking 
about shadow prices and transversality 
conditions at infinity. If I turn briefly to 
policy at the end, it is not with concrete 


current problems in mind. After all, ' 


nothing I have been able to say takes 
account of the international oil cartel, the 
political and economic ambitions of the 
Middle Eastern potentates, the speeds of 
adjustment to surprises in the supply of 
oil, or the doings of our own friendly local 


oligopolists. The only remarks I feel en-. 


titled to make are about the long-run pur- 
suit of a general policy toward exhaustible 
resources. Í 

Many discussions of economic policy— 
macroeconomics aside—bcil down to a 
tension between market allocation and 
public intervention. Marketeers keep 
thinking about the doughnut of allocative 
efficiency and informational economy and 
dirigistes are impressed with the size of the 
hole containing externalities, imperfec- 
tions, and distributional issues. So it is 
with exhaustible resources. One is im- 
pressed with what a system of ideal mar- 





and hold for sale then. But that action would tend to 
raise the current price (and, by the fundamental prin- 
ciple, the whole price path) and reduce demand, so that 
the life of the resource would be prolonged. The specula- 
tion is thus corrective. 
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kets, including futures markets, can ac- 
complish in this complicated situation; 
and one can hardly miss seeing that our 
actual oligopolistic, politically involved, 
pollution-producing industry is not ex- 
actly what the textbook ordered. I have 


- nothing new to add to all that. The un- 


usual factor that the theory of exhaustible 
resources brings to the fore is the impor- 
tance of the long view, and the value of 
reasonable information about reserves, 
technology, and demand in the fairly far 
future. : 

This being so, one is led to wonder 
whether public policy can contribute to 
stability and efficiency along those lines. 
One possibility is the encouragement of 
organized futures trading in natural re- 
source products. To be useful, futures con- 
tracts would have to be much longer-term 
than is usual in the futures markets that 
now exist, mostly for agricultural products. 
I simply do not know enough to have an 
opinion about the feasibility of large scale 
futures trading, or about the ultimate con- 
tribution that such a reform would make 
to the stability and efficiency of the market 
for resource products. But in principle it 
would seem to be a good idea. 

The same considerations suggest that 
the market for exhaustible resources might 
be one of the places in the economy where 
some sort of organized indicative planning 
could play a constructive role. This is not 
an endorsement of centralized decision- 
making, which is likely to have imperfec- 
tions and externalities of its own. Indeed 


it might be enough to have the govern- 


ment engaged in a continuous program of 
information-gathering and dissemination 
covering trends in technology, reserves 
and demand. One could at least hape to 
have professional standards govern such 
an exercise. I take it that the underlying 
logic of indicative planning is that some 
comparison and coordination of the main 
participants in the market, including the 
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ECONOMIC GROWTH 


The Economics of the Steady State 


By Herman E. DALY* 


But if your theory is found to be 

against the second law of thermadynam- 

' ics, I can give you no hope; there is noth- 

ing for it but to collapse in deepest 
humiliation, 

Sir Arthur Eddington 


My title is somewhat pretentious since 


at present this “new economics” consists _ 


only of a definition of a steady-state econ- 
omy, some arguments for its necessity and 
desirability, and some disciplined specula- 
tions on its appropriate institutions and 
the problem of transition, each of which 
will be briefly discussed below. 


I, What is a Steady-State Economy? 


A steady-state economy is defined by 
constant stocks of physical wealth (arti- 
facts) and a constant population, each 
maintained at some chosen, desirable 
level by a low rate of throughput—i.e., by 
low birth rates equal to low death rates 
and by low physical production rates 

_equal to low physical depreciation rates, 
so that longevity of people and durability 
of physical stocks are high. The through- 
put flow, viewed as the cost of maintain- 
ing the stocks, begins with the extraction 
(depletion) of low entropy resources at the 
input end, and terminates with an equal 
quantity of high entropy waste (pollution) 
at the output end. The throughput is the 


inevitable cost of maintaining the stocks - 


of people and artifacts and should be 
minimized subject to the maintenance of a 


* Professor of economics, Louisiana State University. 


is 


chosen level of stocks (Kenneth E. Bould- 
ing). 

The services (want satisfaction) yielded 
by the stocks of artifacts (and people) are 
the ultimate benefit of economic activity, 
and the throughput is the ultimate cost. 
The stock of physical wealth is an accum- 
ulated flow of throughput, and thus in the 
final analysis is a cost. Ultimate efficiency 
is the ratio of service to throughput. But to 
yield a service, the throughput flow must 
be first accumulated into stocks even if of 
short duration. It is the existence of a 
table or a doctor at a point in time that 
yields services, not their gradual deprecia- 
tion nor the productive process by which 
they are replaced. Stocks are intermediate 
magnitudes that yield services and require 
throughput for maintenance and replace- 
ment. This may be expressed in the equa- 
tion: 
l (1) (2) (3) 
Ultimate _ Service g Service Stock 
Efficiency Throughput Stock Throughput 





(1) 


Since by definition stocks are constant 
at a level corresponding to some concept 
of sufficiency or maturity, progress in the 
steady state consists in increasing ultimate 
efficiency (ratio 1) in two ways: by main- 
taining the stock with less throughput 
(increase ratio 3 or “maintenance effi- 
ciency”) and by getting more service per 
unit of time from the same stock (increase 
ratio 2 or “service efficiency”). The laws 
of thermodynamics provide a theoretical 
limit to the improvement of maintenance 
efficiency. Whether there is any theoret- 
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ical limit to increase in service efficiency 
_ resulting from the limits of the human 


. stomach and nervous system is less clear, 


but in my opinion likely. 

Over short periods of time the through- 
put cost of maintaining the constant stock 
may decrease due to improvements in 
maintenance efficiency, but over the long 
run it must increase because as better 
grade (lower entropy) sources of raw ma- 
_ terials are used up, it will be necessary to 
process ever larger amounts of materials 
using ever more energy and capital 
equipment to get the same quantity of 
needed mineral. Thus a steady-state econ- 
omy, as here defined, does not imply con- 
stant throughput, much less static tech- 
nology, nor does it imply eternal life for 
the economic system. It is simply a strat- 
egy for good stewardship, for maintaining 
our spaceship and permitting it to die of 
old age rather than from the cancer of 
growthmania. It is basically an extension 
of the demographers’ model of a stationary 
population to include the populations of 
physical artifacts, and the fundamental 
idea is found in John Stuart Mill’s discus- 
sion of the-stationary state of classical 
economics. 

- The term “economic growth” conven- 
tionally refers to an increase in the flow of 
“real GNP,” which is a value index of the 
physical flow of throughput. The (measur- 
able) throughput is, in turn, an index of 
(unmeasurable) service only if ratios 2 and 
3 (or their product) are constant or in- 
creasing. This may have been the case in 


the past, but for the future it is doubtful. | 


As the growing throughput pushes against 
biophysical limits, it provokes a decline in 
service efficiency (more of the-stock must 
be devoted to the defensive use of repair- 
ing life support systems that formerly pro- 
vided free services). Also, since our insti- 
tutions are geared to a continually increas- 
ing throughput, we may willingly lower 
maintenance efficiency for the sake of per- 
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mitting a larger throughput (e.g. planned 
obsolescence andfashion).Ifsomeone wants 
to redefine “economic growth” as an in- 
crease in nonmaterial services and then 
argue zhat it can and should grow forever, 
he is free to do so. But this hardly. consti- 
tutes a refutation of the steady-state 
econcmy, which is defined in terms of 
measurable physical stocks, not unmeasur- 
ab.e psychic fluxes. S 

Nor are the levels at which the stocks of 
people and artifacts are maintained neces- 
sarily =rozen for all eternity. As a result of 
technizal and moral evolution it may 
bezorme both possible and desirable to grow 
or to decline to a different level. But then 
grow7h or decline would be seen as a tem- 
porary transition from one steady state to 
another and not as the norm for a healthy 
economy. Technical and moral change 
weuld lead growth rather. than being 
blindly pushed down the path of least 
resistance by the growth juggernaut. 

At what point should growth in stocks 
and maximization of production flow give 
wey to stock maintenance and the minimi- 
zazion of the production flow? There are a 
large number of steady-state levels of 
stocks to choose from, and such a choice is 
a difficult problem of ecology and ethics. 
But our inability. to define the optimum. 
level does not mean that we will not some- 
day discover that we have grown beyond 
it. It is more important to learn to be 
steble at existing or nearby levels than to 
know in advance which level is optimal. 
Know-edge of the latter without the former 
mere_y allows us to recognize and wave 
goadbye to the optimum as we grow 
thzorgh it. Besides, the optimum may ‘well 
be'a broad plateau within which one place 
is as good as another as long as we don’t 
go toc near the edge. 

‘ The radical change implied by a steady 
state is evident from the foregoing, and 
froma W. W. Rostow’s characterization of 
our present economy of high mass con- 
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sumption, to which all countries unrealis- 


tically aspire, as one “in which compound 
interest becomes built, ‘as it were, into 
our habits and: institutions” (p..7). This 
built-in exponential growth and its un- 
fortunate consequences constitute the 
theme of the much-maligned little book, 
Limits to Growth, by D. H. Meadows et al. 
Before discussing the radical departure of 
“deinstitutionalizing’ compound interest 
or at least uncoupling it from all physical 
dimensions, we must consider whether 
such a change is really necessary and/or 
desirable. 


II. The Necessity and Desirability 
-of the Steady State 


Our economy is a subsystem of the 
earth, and the earth is apparently a 
steady-state open system. The subsystem 
cannot grow beyond the frontiers of the 
total system and, if it is not to disrupt the 
functioning of the latter, must at some 
much earlier point conform to the steady- 
state mode. The technocratic project of 
redesigning the world (substituting tech- 
nosphere for ecosphere). so as to allow for 
indefinite economic growth is a bit of 
hubris that has received the insufficiently 
pejorative label of ‘“growthmania.” 

The conceptual roots of growthmania 
are td bė found in the orthodox doctrines 
of “relative scarcity” and “absolute wants.” 
Relative (or “Ricardian’’) scarcity refers 
to the scarcity of a particular resource 
relative to another resource or to a lower 
quality of the same resource. Absolute (or 
“Malthusian’”’) scarcity refers to the scar- 
city of all resources in general, relative to 
population and per capita consumption 
levels. The solution to relative scarcity is 
substitution. Absolute scarcity assumes 
that all economical substitutions are made 
so that the total burden of absolute scar- 
city is-minimized but still exists and may 
still increase. Even an éfficiently borne 
burden can become too ‘heavy. Substitu- 
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tion is always of one form of low entropy 
matter-energy for another. There is no sub- 
stitute for low entropy itself, and low en- 
tropy is scarce, both in its terrestrial source 
(finite stocks of concentrated fossil fuels 
and minerals) and in its solar, source (a 
fixed rate of inflow of solar energy). (See 
Georgescu-Roegen.) Both the human econ- 
omy and the nonhuman part of the bio- 
sphere depend on the same limited budget 
of low entropy and on the allocative pat- 


- tern which that budget has evolved over 


millennia. The entropy of the human sector 
is reduced and kept low by the continual 
importation of low entropy from, arid 
exportation of high entropy to, the non- ` 
human sector (Daly, 1968). If too much 
low entropy is diverted to economic 
growth in the human sector, or if too many 
evolutionary allocative patterns are dis- 
rupted in the process of diversion, .then 
the complex life support svstems of the 
biosphere will begin to fail. Growth in 
population arid per capita consumption 
result in increasing absolute ‘Scarcity, 
which is manifested in the increasing prev- 
alence of “external costs’—i.e., the sys- 
tem becomes more generally sensitive to 
particular interferences as the web of gen- 
eral interdependence is stretched ever 
tighter by growth in the populations of 
people and artifacts and the resulting 
stress on the entropy budget. 

Orthodox economic theory has assumed 
that all scarcity is relative: “Nature im- 
poses particular scarcities, not an inescap- 
able general scarcity” (Harold J. Barnett 
and Chandler Morse, p. 11). Therefore the 
answer to scarcity is always substitution, 
and since relative price changes induce 
substitution, the policy recommendation 
is “internalization of externalities,” usu- 
ally via pollution taxes. The following 
statement is representative of orthodox 
complacency: “... the problem of envi- 
ronmental pollution is a simple matter of 
correcting a minor resource misallocation 
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by means of pollution charges . . . ? (Wil- 
fred Beckerman, p. 327). But price rigging 
by itself is ineffective in coping with 
increasing absolute scarcity since its mode 
of operation is only to induce substitution. 
What substitute is there for resources in 
general, for low entropy? How is it pos- 


sible to raise the relative price of all 


resources? Attempts to do so result in 
inflation rather than substitution. 

A similar distinction between absolute 
and relative wants has also been obscured 
by orthodox economics. Following Keynes 
we may define absolute wants as those we 
feel independent of the situation of our 
fellow human beings. Relative wants are 
those that we feel only if their satisfaction 
makes us feel superior to our fellows. The 
importance of this distinction is that only 
relative wants are infinite and that rela- 


tive wants cannot be universally satisfied . 


by growth because the relative satisfac- 
tions of the elite are cancelled as growth 
raises the general level. This effect can be 
avoided, and often is, by allowing growth 
to increase inequality so that the réla- 
tively well off become relatively better 
off. But it is quite impossible for everyone 
to become better off relative to everyone 
else. In spite of this extremely important 
distinction, orthodox theory assumes that 
wants im general are insatiable and ex- 
tends to all wants the dignity of absolute 
status—i.e., the satisfaction of relative 
and absolute wants is considered equally 
legitimate and equally capable of satisfac- 
tion in the aggregate by means of eco- 
nomic growth. The assumption of equal 
legitimacy is a value judgment (though it 
is treated by many economists as the 
avoidance of a value judgment), and the 
assumption of equal capability of satisfac- 
tion is either a logical error or an implicit 
acceptance of a value judgment in favor of 
increasing inequality. 

The implication of the dogmas of the 
relativity of all scarcity and the absolute- 


. and the more the better” 
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ness of all wants is growthmania. If there 
is no absolute scarcity to limit the possi- 
bility of growth (infinite substitutability 
of relatively abundant for relatively scarce 
resources) and no merely relative wants to _ 
limit the desirability or efficacy of growth 
(wants in general are infinite and all wants 
are equally worthy and capable of satis- 
faction by growth), then ‘ ‘growth forever 
is the logical 
consequence. It is also the reductio ad 
absurdum that exposes the growth ortho- 
doxy as a rigorous exercise in wishful 
thinking, as a theory that is against the 
second law of thermodynamics as well as 
against common sense. It is simply a brute 
fact that there is such a thing as absolute 
scarcity and such a thing as relative wants. 
Furthermore, these latter categories even- 
tually become dominant at the margin as 
growth continues. The implication of ab- 
solute scarcity and relative wants is the 
opposite of ena, namely, the 
steady state. 

At this point the toimne usually 
make a burnt cffering to the god of tech- 
nology: surely economic growth can con- 
tinue indefinitely because technology will 
continue to “grow exponentially” as it has 
in the past. This elaborately misses the 
point. The alleged “exponential growth” 
of technology is not directly measurable 
and is only inferred from the permissive ` 
role that it has played in making possible — 
the mezsured exponential growth in the 
physical magnitudes of production, deple- 
tion and pollution (i.e., the throughput). 
Such technical progress is more a part of 
the problem than the solution. What must 
be appealed to is a qualitative change in the 
direction of technical progress, not a con- 
tinuation of alleged quantitative trends. 
The institutions to be discussed in the 
next section seek to induce just such a 
change toward resource-saving technol- 
ogy and patterns of living, and to a greater 
reliance'on solar energy and renewable 
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resources. But we can be fairly certain 
that no new technology: will abolish abso- 
lute scarcity because the lews of thermo- 
dynamics apply to all possible technolo- 
gies. No one can be absolutely certain 
that we will not some dav discover per- 
petual motion and how to create and 
destroy matter and energy. But the rea- 
sonable assumption for eccnomists is that 
this is an unlikely prospect and that while 
technology will continue to pull rabbits 
out of hats, it will not pull an elephant out 
of a hat—much less an infinite series of 
ever-larger elephants! 

But the ideology of growth continues to 
transcend the ordinary logic of elementary 
economics. Growth is the basis of national 
power and prestige. Grcwth offers the 
prospect of prosperity for all with sacrifice 
by none. It is a substitute for redistribu- 
tion. The present sins of poverty and in- 
justice will be washed away in a future sea 
of abundance, vouchsafed by the amazing 


grace of compound interest. This evasion, ` 


common to both capitalism and commu- 
nism, was never totally honest. It is now 
increasingly exposed as absurd. 


` III. Speculations on the Steady State 
The first design principle disciplining 
our speculations on institutions is to pro- 
vide the necessary socia} control with a 
minimum sacrifice of personal freedom, to 
provide macro stability while allowing for 


micro variability, to combine the macro . 


static with the micro dynamic. A second 
design principle, closely related to the 
first, is to maintain ccnsiderable slack 
between the actual environmental load 
and the maximum carrying capacity. The 
closer the actual apprcaches the max- 
imum, the more rigorous, finely tuned, and 
micro oriented our controls will have to 
be. We lack the knowledge and ability to 
assume detailed central control of the 
spaceship, even if such were desirable, so 
therefore we should leave it on “automatic 
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pilot” as it has been for eons. But the 
automatic pilot only works if the actual 
load is small relative to the maximum. A 
third design principle, important for mak- 
ing the transition, is to start from “existing 
initial conditions rather than an imagi- 
nary “‘clean slate,” and a fourth is to build 
in the ability to tighten constraints grad- 
ually. Minimum faith is placed in our 
ability to plan a detailed blueprint for a 
new society. Maximum faith is placed in 
the basic regenerative powers of life and in 
the possibility of moral growth, once the 
root physical process of degeneration (un- 
limited growth) is arrested. 

The kinds of institutions required fol- 
low directly from the definition. We need 
(1) an institution for stabilizing popula- 
tion, (2) an institution for stabilizing phys- 
ical wealth and keeping throughput below 
ecological limits, and, less obviously but 
most importantly, (3) an institution limit- 
ing the degree of inequality in the distri- 
bution of the constant stocks among the 
constant population since growth can no 
longer be appealed to as the answer to 
poverty. 

What specific institutions can perform 
these functions and are most.in harmony 
with the general design principles dis- 
cussed above? Elsewhere I have outlined 
a model and can here only briefly describe 
it (Daly, 1973, 1974a). The model builds 
on the existing institutions of private 
property and the price system and is thus 
fundamentally conservative. But it ex- 
tends these institutions to areas previously 
not included: control of aggregate births , 
(marketable birth license plan as first pro- 
posed by Boulding) and control of aggre- 
gate depletion of basic resources (deple- 
tion quotas auctioned by the govern- 
ment). Extending the market, under the 
discipline of aggregate quotas, to these 
vital areas is necessary to deal with in- 
creasing absolute scarcity since, ås argued ' 
above, price controls deal only with rela- 
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- tive scarcity. Quantitative limits are set 
with reference to ecological and ethical 
criteria, and the price system is then al- 
lowed, by auction and exchange, to allo- 
cate depletion quotas and birth quotas 
efficiently, The throughput is controlled 
at its input (depletion) rather than at the 
pollution end because physical control is 
easier at the point of lower entropy. Ortho- 
dox economics suggests price controls at 
the output end (pollution taxes), while 
steady-state economics suggests quantita- 
tive controls at the input end (depletion 
quotas). 

With more vital areas of life officially 
subject to the discipline of the price sys- 
tem, it will become more urgent to estab- 
lish the institutional preconditions of free 
and mutually beneficial exchange, namely, 
to limit the degree of inequality in the dis- 
tribution of income and wealth and to 
limit the monopoly power of corporations. 
. A distributist institution establishing a 
minimum income and a maximum income 
and wealth would go a long way toward 
achieving that end, while leaving room for 
differential reward and incentives within 
reasonable limits. There might be one set 
. of limits for individuals, one for families, 
and one for corporations. Natural monopo- 
lies should be publicly owned and oper- 
ated. 

Birth quotas, depletion quotas, and dis- 
tributive limits can all be varied contin- 
uously and applied with any degree of 
gradualism desired. Moreover, all three 
control points are price system parameters, 
and altering them does not interfere with 
the static allocative efficiency of the mar- 
ket. Externalities involving ecological, 
demographic, and distributive issues are 
“externalized” by means of quotas rather 
than “internalized” in rigged market 
prices. Yet the effect is much the same in 
that prices rise to reflect previously unac- 
counted dimensions of scarcity, and prices 
become a safer guide to market decisions. 
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The net advantage of the quota scheme 
is that it limits aggregate through-. 
put, whereas price controls merely alter 
through-put composition, providing a use- 
ful fine-tuning supplement to quotas, but 
not 2 substitute. The higher resource 
prices resulting from limited depletion 
would have the dynamic effect of inducing 
resource-saving technology and a shift 
to greater dependence on solar energy 
and renewable resources. The receipts of 
the depletion quota auction could help 
finance the minimum income. The market- 
able birth license plan would also have an 
equalizing effect on per capita income dis- 
tribution. 

Such institutional change is obviously 
not or the political agenda for 1974. Nor 
should it be since it is speculative, has not 
had the benefit of widespread professional 
criticism, and thus may contain terrible 
mistakes. But mistakes will not be dis- 
covered and better ideas will not be offered 
unless economists awake from the dog- 
matic slumber of growthmania induced by 
the soporific doctrines of relative scarcity 
and aksolute wants and put the steady- 
state paradigm on the agenda for aca- 
demic debate. 

REFERENCES 

H. J. Barnett and C. Morse, Scarcity and 
Grouth, Baltimore 1963. 

W. Beckerman, “Economists, Scientists, and 
Environmental Catastrophe,” Oxford Econ. 
Papers, Nov. 1972, 24, 327. , 

F. H. Bormann and W. R. Burch, eds., 
Grow:h, Limits and the Quality of Life, San 

_ Francisco 1974 (forthcoming). 

K. E. Boulding, Economics as a Science, New 
York 1670. l l 

J. Culbertson, Economic Development: An 
Ecological Approach, New York 1971. 

H. E. Daly, “On Economics as a Life Science,” 
J. Pott. Econ., May/June 1968, 76, 392- 
406. 

, “In Defense of a Steady-State Econ- 





omy,” Amer, J. Agri. Econ., Dec. 1972, 54, 
945-954, 


VOL. 64 NOQ. 2 





, ed., Toward a Steady-State Economy, 

San Francisco 1973. 

» “Long Run Environmental Con- 

straints and Trade-Offs Between Human 

and Artifact Populations,” Internat. Popu- 

lat. Conf., IUSSP, Liege 1973, 3, 453-460. 

, “A Model for a Steady-State Econ- 

omy” in Bormann and Burch, 1974a. 

“Steady-State Economics Versus 
Growthmania: A Critique of the Orthodox 
‘Conceptions of Growth, Wants, Scarcity, 
and Efficiency,” Policy Scien. (forthcom- 
ing) Summer 1974b. 

Editors of The Ecologist, “A Blueprint for 
Survival,” The Ecolo., Jan. 1972. 

N. Georgescu-Roegen, The Entropy Law and 











ECONOMIC GROWTH 21 


the Economic Process, Cambridge, Mass. 
1971, 

D. H. Meadows et al., The Limits to Growsh, 
New York 1972. 

D. L. Meadows and D. H. Meadows, eds., 
Toward Global Equilibrium: Collected 
Papers, Cambridge, Mass., 1973. 

W. Ophuls, Prologue to a Political Theory of 
the Steady State, (unpublished) Ph.D. dis- 
sertation in political science, Yale Univer- 
sity, 1973. 

W. W. Rostow, The Stages of Economic 
Growth, New York 1960. 

“The No-Growth Society,” Daedalus, Ameri- 
can Academy of Arts and Sciences Proceed- 
ings, 102, Fall 1973. 


Resources as a Constraint on Growth 


By Wrt1am D Norpuavs* 


For a considerable part of its history, 
the American economy has functioned as 
a cowboy economy. It has been a cowboy 
economy in the sense that there have been 
no important resource constraints on 
growth. This is not to say that land, min- 
erals, and a clean environment have been 
freely available. Rather, agricultural land 
could be obtained at roughly constant 
costs; most essential minerals have been 
present at fairly high grade in consider- 
able abundance; and the environment 
could be used as a sink without becoming 
fouled. In the last several decades, how- 
ever, cropland has stayed almost constant. 
Some high grade mineral deposits have 
been exhausted, and the carrying capacity 
of our environment has been strained. 

The scarcity of resources has led many 
to argue that the operating rules of our 
economy must change. Whereas in the 
cowboy economy we could afford to use 
our resources profligately, the new view of 
economic growth is that the closing of all 
our frontiers means that we are now 
operating in a spaceship economy. In a 
speceship economy, great attention must 
be paid to the sources of life and to the 
dumps where our refuse is piled. Things 
which have traditionally been treated as 
free goods—air, water, quiet, natural 
beauty—must now be treated with the 
same care as other scarce goods. 

It would seem difficult to question the 
observation that the world economy is 
progressing toward a closed system, Many 
have carried this observation further, de- 
scribing a future imperiled by famine, 
depleted of essential materials, running 
out of energy, or choking in its own ex- 
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haust fumes. Behind these pessimistic 
visions is a deeper skepticism about the 
very fruits of economic growth. 
Economists have for the most part ridi- 
culed the new view of growth, arguing that 
it is merely Chicken Little Run Wild.. I 
think that the new view of growth must be 
taken seriously and analyzed carefully. 
What have we learned about the new 
view? 
The first set of studies relates to theo- 
retical investigations. (By theoretical I 
mean propositions based on largely un- 
tested assumptions about model structure 
—perhaps hypothetical would be a more 
accurate term.) In this category belong 
the celebrated writings sponsored by the 
Club of Rome as well as many offshoots of 
this work (Jay Forrester, Dennis H. 
Meadows et al.). These works have dem- 
onstrated that, under certain conditions 
involving technology, population, and re- 
source availability, a sustained growth 
2ath for consumption is not possible. 
The conclusions of these works have not 
zenerally been accepted by economists 
seceuse of the dubious nature of many of 
zheir assumptions. In particular, the as- 
sumptions regarding population growth 
and technology are quite unsatisfactory. 
Several authors have shown that the con- 
clusions of these models are not robust to 
minor modifications in structure. Thus 
R. Boyd showed that introducing a new. 
factor called “technology” would dras- 
tically alter the model’s path. My work 
(1973a) showed that any of three changes 
in model stracture—ongoing technological 
progress, adequate factor substitution or 
pepulation decline—would lead to oppo- 
site and more optimistic results. 
It should be stressed, however, that all 
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of the debate about Club of Rome models 
has been theoretical. It has been demon- 
strated that different world models paint 
drastically different pictures of future eco- 
nomic life. It is at this moment an open 
question as to which is the preferred model. 
Only careful empirical analysis can indi- 
cate which of the alternative models is 
closer to reality. 

What then of empirical studies of long- 
run constraints on growth? Although there 
have been no comprehensive studies, sev- 
eral particular problems have been investi- 
gated. I will report on recent findings for 
mineral resources and energy. 

For centuries there has been virtually 
constant concern about the availability of 
mineral resources. Many recent studies 
have kindled this anxiety by showing that 
the ratio of proved reserves to current con- 


sumption (R-C ratio) for most minerals is ` 


very low. Fortunately, this is unduly 
pessimistic because the concept of reserves 
is entirely different from ultimate recover- 


able resources. Proved reserves are akin to - 


the working capital or inventory of known 
resources. At the opposite extreme it is 
possible to calculate the total crustal 
abundance (CA) of different materials; of 
course this is unduly optimistic because it 
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assumes that everything can be recovered. ' 
Somewhere between the two concepts lies 
the economically relevant measure—ulti- 
mate recoverable resources (URR). Al- 
though URR is a variable which depends 
on technology and price, we can as a first 
approximation use recent estimates pre- 
pared for the U.S. Geological Survey. 
These assume that URR is approximately 
0.01 percent of total availability to a 
1-kilometer depth (Geological Survey, p. 
23). It should be emphasized that these 
estimates do not take into account the 
economic feasibility of mining lower grade 
ores as-prices rise or techniques improve. 

Table 1 shows estimates of the abun- 


` dance of eleven important resources ac- 


cording to these three measures. (The first 


ten are the most important minerals by 


value of production.) It should be noted 
that URR is the most’ uncertain, espe- 


. cially because it involves estimates of what 


future prices and technologies will be. ' 


The clear evidence is that the future will 
not be limited by sheer availability of im- 
portant materials; rather, any drag on eco- 
nomic growth will arise from increases in 
costs. This raises the question of long-run 
movements in extraction costs of different 
materials. 


TABLE 1-—-ResouRcE AVAILABILITY FOR IMPORTANT MINERALS BY THREE MEASURES 








Known Reserves/ 


Ultimate Recoverable 





Crustal Abundance/ 








. Annual Resource/Annual Annual 
Consumption Consumption Consumption 
(R/C) (URR/C) (CA/C) 
Coal 2,736 5,119 maon na 
Copper 45 340 242,000,000 
Tron 117 2,657 1,815,000,000 
Phosphorus 481 1,601 870,000,000 
Molybdenum 65 630 422,000,000 
Lead 10 162 85,000,000 
Zinc 21 618 409,000,000 
Sulphur 30 6,897 : na 
- Uranium 50. 8,455 1, 855,000,000 
Aluminum 23 68 , 066 38 , 500,000,000 
Gold 9 102 57 ,000 ,000 








Source: Geological Survey, pp. 22-23, 613-14, 140. Statistical Abstract, p. 651. 
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It is useful to view the problem of rising 
materials costs in terms of a simple model 
of production. If interest rates are rela- 
tively constant, then we can express the 
costs of production in terms of the costs of 
two primary factors, labor and resources, 
(Capital is simply dated labor and re- 
. sources.) One way to view the long-run 
problem is whether technological progress 
has been sufficiently rapid to offset the 
diminishing returns in resource extraction 
which arises from mining lower grade ores 
(or deeper or thinner veins). A simple 
index of this process is the movement of 
the “labor cost of resources,” that is, the 
retio of resource price to labor price. . 

Table 2 shows the ratio of the prices of 
the eleven most important minerals to the 
price of labor. This indicates that there 
has been a continuous decline in resource 
prices for the entire century. Unless all 
minerals suddenly hit a kink in the cost 


curve at the same time, it seems unreason- 


able to foresee a drastic runup of the cost 
of’ minerals relative to wages in the near 
future. 

In summary, we expect that higher con- 
sumption levels in the future will lead to 
mining of lower and lower grade ores. 
Whether or not this leads to continuing 
decline of the resource/labor price ratio 
depends on whether technological progress 


TABLE 2--RELATIVE PRICE or Important 
Mouvyerats To Lagor, 1970= 100 











1900 1920 1940 1950 1960 1970 





Coal 459 451 189 208 111 100 
Copper 785 226 121 99 82 100 
Iron 620 287 144 112 120 100 
Phosphorus — — _ 130 120 100 
Mclybdenum: ol es _ 142 108 100 
Leed 788 388 204 228 114 100 
Zine 794 400 272 256 126 100 
Sulphur _ “ ~ 215 145 100 
Aluminum 3,150 859 287 166 134 100 
Gold ak ~ 595 258 143 100 


Crude Petroleum 1,034 726 198 213 135 100 





Source: Values are the price per ton of the mineral divided by the 
Lourly wage rate in manufacturing. Data are from Histarical Sia- 
tistics, Long Term Economic Growth, Statistical Abstract. 
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continues to outstrip the movement to 
lower grace ores. 7 

A specific class’ of resources where there 
has been considerable concern and quanti- 
tative work is energy resources. Energy is 
in fact an excellent case study of the cen- 
trel propositions about the. limits to 
growth. Unlike most mineral resources, 
energy is essential for many processes of 
production. In addition, energy resources 
are finite in supply; energy consumption is 
dissipative, and currently leads to serious 
environmental problems. 

Three important questions about energy 
resources are important for assessing fu- 
ture long-run growth. These concern 
resource availability, price and environ- 
mental effects. 

The first question is whether there are 
adequate energy resources to run the 
world’s economy for an indefinite period of 
time. Unfortunately, a complete answer 
depends on the answers to the next two 
questions, but for a crude answer we can 
simply calculate the quantities of energy 
resources. Table 3 shows the ratio of re- 
serves to 1970 consumption under certain 
assumptions about the feasible technology. 

Pretty clearly, the sheer adequacy of 
energy resources depends on whether cer- 
tain future technologies will become avail- 


‘able. Even with only the current technol- 


ogy (Table 3, line 2) there are resources for 
mcre than 8,000 years at the current rate 


TABIE 3. Resource-Consumprion RATIO 
FOR ENERGY, 1970 








1. Fossil fuels only 520 
2. Fossil fuels plus current nuclear 
technology 8,400 


3. Fossil fuels, current nuclear, and 
breeder technology 

4, Fossil fuels, current nuclear, 
breeder, and fusion technology 


1,100,000 


53, 000,000,000 





Source: Hubbert, Statistical Absiract 1972, Nordhaus 
(1973b). 
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of consumption: With breeder reactors, 
and more dramatically with a fusion tech- 
nology, there is virtually unlimitéd energy 
available. 

‘The second question concerns the price 
at which energy resources will be available 
over the long run. The new view of growth 
sees a future in which energy resources 
become extremely expensive as mining 
turns to lower and lower grade energy re- 
sources. Thus it may well be that resources 
are available, but they are so expensive 
and so many resources are devoted to 
extraction that a dwindling amount of 
output is left for actual consumption. 

I have recently considered the likeli- 
hood of this in another context (Nord- 
haus, 1973b). Starting with energy re- 
sources, with plausible demand paths, and 
with current estimates of the costs of 
extracting and processing energy re- 
sources, it is possible to calculate the re- 
sults of a stimulated competitive market 
unfolding over time. In making this calcu- 
lation, I assumed that the world’s energy 
resources are efficiently allocated over 
time and space with an interest rate of 10 
percent, and that the supply of energy 
resource was that. given by technological 
assumption 3 in Table 3 (that is, breeder 
reactors would bé“technically and envi- 
ronmentally feasible by the year 2010). 

The calculated path for energy prices 
was quite remarkable. The starting point 
in 1970 showed calculated energy prices 
very close to the actual. The efficient solu- 
tion traced out a-transition to the ultimate 
technology, with the final nuclear-based 
technology ultimately taking over about 
150 years out. The most interesting part 
was the price path. Over the next 50 years, 
the calculated price index of final energy 
products rose 2.2 percent annually rela- 
tive to the general price level. The growth 
rate of energy prices relative to the general 
price level over the next 100 years, Was 


oo Oth ae 
(ys eee ae 





ECONOMIC GROWTH 25 


1.3 percent annually—after which time 
energy prices were constant relative to the 
general price level. 

Whether movements of relative prices of 
this magnitude become a drag on consump- 
tion depends on the future pattern of tech- 
nological change. If productivity increases 
at its historical rate—output per manhour 
growing at about 2.5 percent over the last 
few decades (see E. Denison)—then a rise 
in energy prices of the order of magnitude 
cited above would mean that energy 
‘prices would continue to fall relative to ` 
labor’s price and to average incomes. In 
this case, there would be no drag on con- 
sumption standards stemming from the 
gradual exhaustion of low cost fuels. 
Under the assumptions of the model it 
thus appears that the long-run outlook for 
energy prices is favorable, although less 
favorable than over the last few decades. 
(The assumption of competitive behavior 
is clearly unrealistic. A cartel of oil pro- 
ducers would drive up the short-run price. 
But as Robert Solow has noted, monopo- 
lists are the conservationists’ best friends: 
higher prices lead to lower consumption, a 
stretching out of finite resources, and 
possibly even lower prices in the future.) 

The final and probably the most diff- 
cult question concerns the environmental 
effects of energy use. Up to now, there has 
been considerable attention given to the 
“local” environmental problems—espe- 
cially sulphur emissions from stationary 
sources and the emission of oxides of nitro- 
gen, carbon monoxide and hydrocarbons 
from automobiles. Adapting a technology 
to these new constraints has proved diffi- 
cult and costly, but there seems to be 
wide agreement that—with sufficient time 
and money—emissions can be brought in 
conformity with any reasonable set of 
standards (see National Academy of Sci- 
ence Report). 

A second set of environmental problems 
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concerns “global” standards, of which the 
most prominent is the earth’s heat balance. 
The report on Man’s Impact on the Global 
Environment reviews very thoroughly 
knowledge about the possible adverse 
global effects of energy consumption. The 
most important of these for energy were a 
possible “greenhouse effect” stemming 
from a large increase in carbon dioxide 
(CO) production from fossil fuels and the 
problem of global heat balance. Although 
there is great uncertainty, meteorological 
studies indicate that a change of two de- 
grees Centigrade in average temperature is 
the order of magnitude which could trigger 
“albedo instabilities” leading to melting 
ice caps or “equator-to-pole ice cover” 
(Massachusetts Institute of Technology, 
p- 98). Studies report that such a tempera- 
ture rise could result from a doubling of 
atmospheric CO: or from net waste heat 
of around 3 percent of total solar radiation 
(MIT, p. 88). These thresholds are well 
beyond current levels of human aétivity. 
Moreover, our limited supply of fossil fuels 
limits the production of CO; to acceptable 
levels. 
I have performed a rough calculation of 
the atmospheric concentration of CO, 
along the efficient path described above. 
Assuming that 10 percent of the atmo- 
spheric CO, is absorbed annually (G. Skir- 
row), the concentration would be expected 
to rise from 340 ppm in 1970 to 487 ppm 
in 2030—a 43 percent increase. Although 
this is below the fateful doubling of CO, 
concentration, it may well be too close for 
comfort. 

Waste heat could conceivably be a prob- 
lem-—but not for a while. Energy consump- 


~ 
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tion is currently about 0.003 percent of 
incident solar energy—a five hundred-fold 
increase (160 years at a 4 percent annual 
growth rate), would be environmentally 
unacceptahle. 
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A Growth Model with Population 


Endogenous 


By Ricard F. Kososup anb Witiram D. O'NELL* 


In this study we consider the stability 
conditions and equilibrium properties of a 
long-run model of economic growth in 
which population and labor force are en- 
dogenous. Our way of formulating the sta- 
bility conditions of this model in terms of 
deviations from a trend solution enables 
us to relate the model to a variety of his- 
torical data and to begin to explore the 
disequilibrium properties of the model. An 
additional purpose of this study is to show 
how sensitive the model is to specification 
changes. The prime example of this is our 
finding that the stability of the model with 
endogenous population and labor force 
requires the rates of growth of the birth 
rate and per capita income to be nega- 
tively related. 


I. The Model with Population and 
Labor Force Exogenous 


We first follow the well-known path 
cleared by Robert Solow (1956) and others 
by specifying a model in which population 
and labor force are exogenous. We de- 
scribe a developed, capitalistic economy 
with the following production function 
and savings relationships: 


(1) V(t) = MOLO [K0]. 
O<ax< 1) 

and. 

(2) K = s(t) Y(t). 


= Professors af economics and systems engineering, 
respectively, at the University of Illinois at Chicago 
Circle. Very helpful comments are acknowledged from 
Tjalling C. Koopmans and Mark R. Killingsworth, 
but we absolve them from any errors rémaining. Re- 
search aid from the National Institute of Child Health 
and Human Development is gratefully acknowledged. 


Thus we assume a constant-returns-tc- 
scale Cobb-Douglas production function in 
which flows of homogeneous labor anc 
capital inputs, Z and K, determine net 
output of a homogeneous good, F. `, which 
may vary over time, reflects the effects of 
technical progress; s, the fraction of in- 
come (net output) ‘not consumed, may 
also vary over time. We also assume that 


“employers equate marginal products to 


a7 


wage and rental rates, so that price ad- 
justments occurring behind the scenes of 
our model will assure that employers will 
absorb labor and capital supplies. 

In asserting that production is subject 
to constant returns to scale, we assume 
away problems of exhaustible resources 
and nondestructible but nonaugmentable 
land raised by James Tobin and William 
D. Nordhaus. In defining output as a 
homogeneous product, we assume that the 
economy has but one sector unlike the 
study of Hirofumi Uzawa. By introducing 
technological progress the way we do, we 
assume it to be disembodied and neutral, 
ie., not affecting the relative marginal 
products, cf. Solow (1960). In addition, 


we do not consider whether changes in the . 


savings ratio and the functional or size dis- 
tribution of income are related (cf. Nicho- 
las Kaldor and James A. Mirrlees}, al- 
though we do permit changes in s to affect 
equilibrium in the model. The generality 
of our model loses something from these 
assumptions; but we indicate below sev- 
eral ways in which our conclusions might 
be modified in view of work which does 
not make these assumptions, and these 
losses must be balanced against the gains 
obtained from adding to a transparent 
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model the assumption that population and 
labor force are endogenous.? 

It will be convenient to work with the 
capital output ratio, 2#(t)=K(t)/Y(t). 
Taking logarithms of this definition and 
differentiating with respect to time yields: 


è = (K/K — Y/Y). — 


Expressions for the rates of growth within 
the parentheses may be obtained from (1) 
which when substituted into the above 
yield a first order, linear, nonhomogeneous 
differential equation in x with a time vary- 
ing coefficient. 


(3) è= —(/\+al/Lx + as(t). 


In general (3) has an equilibrium, x°, that 
can be found by setting «=0. Thus, for 
M/r+aL/L #0, 


x? = as(t)/[(A/d) + ati L]. 


In equilibrium, since #°=0, several well- 
known and several not so well-known 
results are demonstrable.” 


(a) In constant equilibrium, A, L, and s 
are not independent inputs. It is easy to 
show that, 


s(0) ¥(0) 
Y(0) 
which indicates the relationship holding 
among these variables, only two of which 
are free to vary. We assume t=0 is the 
time in which equilibrium is achieved 

maintained. 


(b) In balanced growth or constant 
equilibrium, the level of Y(t) is indepen- 


s(t) = (L/L + dad). 


‘Further work is presented in Joseph E. Stiglitz 
and Uzawa, which contains additional references. 

2 For purposes of exposition and space constraints we 
have excluded rigorous proofs of our results Some of 
the proofs are quite easy while others are more subtle. 
The interested reader will find our proofs as corollaries 
and extensions of the work of C. A. Desoer (1970) and 
Desoer and K. K. Wong (1968). To demonstrate (a) 
note that =O. Thus, #/s=[d/dt(\/at+aL/L)]/ 
(\/\--aL/L). Solving this equation and noting that 
¥(0)/¥ (0) =(1/a)(X/A) + L/L gives the result. 
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dent of \ and L and depends only on s(t). 
The rate of growth of income (and capital), 
however, depends on L/L and }/ad but 
not on s(t). 


Results (a) and (b) obtain under the rather 
severe assumption that the capital-output 
ratio has a constant equilibrium. 

Although the notion that x is constant 
is widely accepted, some evidence (cf. 
Lawrence R. Klein and Kosobud) sug- 
gests that it has in fact fallen over time. 
To make our analysis more general, we. 
therefore assume that at any point in time 
the actual capital-output ratio, x(t), con- 
sists of its long-term trend value, X(t)— 
which may be changing over time or, in a 
special case, is constant—and a deviation 
from the trend (t). Thus x(t)=X(t) 
+t). We further suppose that such 
deviations in the capital-output ratio are 
caused by deviations, w(t), in the actual 
savings ratio, s(t), from its long-term 
trend value, S(t): thus, s(t)=S(t)+ x(t), 
and S(t) may vary over time ( and u 
could be stochastic terms). 

What are the stability properties of this 
kind of economy? It turns out that the 
deviation of the economy’s actual capital- 
output ratio from its long-term trend 
value will be smaller, the faster technical 
change and the labor force are growing. 
To see this, note that substituting into (3) 
enables us to write for the perturbation of 
the trend solution, 


i = (ÀA — aL /L et + au. 


What are sufficient conditions such that 
&(t) is bounded and £(t)--0 as t>0 when 
u(t)—0? Or equivalently, what are the 
conditions such that x(t)—X (t) as t% 
when u(t)—0? 

A set of sufficient conditions is: 


(a) |X| <Xn; |u| <U,. The trend 
solution and savings disturbarice are 
bounded for all time. 
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(b) There is a positive constant ¢ such 
that for all t>0, . 


Wry + al/L >c. 


Remarks: 

(1) With these assumptions we can 
show that £(t) is bounded for all time. In 
particular it will be the case, taking 
£(0)=0, that 


(E| < Un) /c. 


(2) An economic interpretation of c is 
possible. If A and L are growing at con- 
stant rates, say m and nz then c=m-+an: 
so that 


| e(t)| < (Un)/Gm + ans). 


Thus the faster A and L are growing the 
smaller is the deviation away from the 
trend X for a given disturbance in s(t). 
It is appropriate at this paint to ask 
about the speed of equilibrium conver- 
gence (R. Sato). Given an assumption of 
constant rates of growth of \ and L (and 
a constant saving rate so), it is simple 
to write the equilibrium solutioa of (3) as 


xı = aSo/(m + amr). 


Suppose further that at t=0, s(t) changes 
so that for t>0, s(t)=so-+As where As is 
a constant. This change will establish a 
new equilibrium for (3) at 


xz = also + As)/(m + anr). 


We answer the question of how long it 
takes for (3) to go from to xə. Clearly 
x(t) traverses the distance Ax=a.— 2; 
=aAs/(m+an,). The time to conver- 
gence to the new equilibrium is the time f 
satisfying for any 0<6<1 the expression 
(x(t) — #1) /Aaz= ô which is easily calculated 
from the solution of (3) for x(t). This is: 


(4) t= [n(1/(1 — 8))]/(m + an1). 


For example, if 6=0.9; that is, x(t) is 
within 10 percent of its new ecuilibrium, 
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m=0.02; n,=0.05; and a=0.84; then, 
t= 37 time periods. It is important to note 
what this time period depends or does not 
depend upon: 

(a) t is independent of s; and, 

(b) the larger m, nz, and æ, the smaller ĉ. 
Consequently, the more rapid is techno- 
logical progress and labor force growth and 
the larger is output response to labor input 
increase (labor’s share under competition), 
the more rapidly will the system converge 
to a new equilibrium. Similarly, if changes 
in-m or Ar are the reasons for a new equi- 
librium, we may obtain expressions differ- 
ing from (4) only by the additive inclusion 
of Am, or Anz in the denominator. We'con- 
clude in this instance that the system will 
converge more rapidly the greater the 
magnitude of the change is in the respec- 
tive growth rates of either A or L as long 
as these changes are positive. 

The fact that the time to convergence is 
independent of s(t) might be termed one 
aspect of the disequilibrium behavior of 
the model. However, the time to conver- 
gence depends crucially upon the form of 
the differential equation ‘as well as the 
values of the variables and parameters. It 
is a possibility that new equilibrium posi- 
tion(s) will be formed more rapidly over 
time than the model can move toward the 
old one(s). 


II. The Model with Population 
and Labor Force Endogenous 


Making population growth depend upon 
the economic sector of our model brings 
about important changes in the properties 
of the extended system and one of these 
changes, at the least, proved to be a sur- 
prise to us. This was the requirement (for 
stability) that birth rate growth and per 
capita income growth be inversely related. 
In an effort to take advantage of the grow- 
ing body of empirical work on fertility, we 
have chosen to make the growth rate of 
births depend upon per capita income 
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growth rather than, in the more conven- 
tional tradition, to relate labor force 
growth to the real wage rate or per capita 
income. At the same time we have chosen 
to make the specification as simple as pos- 
.sible so as to see more clearly the conse- 
quences for the model of this interdepen- 
dence. Our key behavioral relationship is: 


(5) b/b = al(¥/Y) — (P/P)], 


where b is births per capita, P is popula- 
tion, and the slope coefficient, a, repre- 
sents the influence of per capita income 
growth upon the growth of the birth rate. 
Simple as equation (5) is, it results in a 
nonlinear differential equation in the 
capital-output ratio much more difficult to 
analyze than (3). It is also an implication 
of (5) that the system exhibits stability 
only if a is negative, but not too negative. 
Such a result would appear to have sig- 
nificance for empirical work (and we are 
not at all adverse to drawing such impli- 
cations for empirical work), but before our 
argument is interpreted to mean that chil- 
dren are “inferior goods,” further interpre- 
tation is in order. 

Equation (5) does not, of course, tell the 
whole story about the number of children 
families have. In reviewing current work 
on fertility, we have been impressed with 
the attempts to distinguish more subtle 
aspects of income contained within the 
relation of crude income measures to num- 
ber of children, and to disentangle the 
effects on the number of children of other 
variables which may be highly related to 
income. In the latter category would fall 
such important variables as fertility con- 
trol methods which are likely to be corre- 
lated with income, and as their effect is to 
reduce births, they may confuse the sign 
of the income-birth relationship. In the 
former category, it is important to dis- 
tinguish the wife’s income or employment 
opportunities from the husband’s, as in- 
creases in the wife’s earnings change the 
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opportunity costs of having children more 
significantly, perhaps, than increases in 
the husband’s earnings. However, this lat- 
ter point is not at all clearly established. 
Further, growth in income from an in- 
crease in real wages, since it may affect the 
“cost of time” to the parents for the time- 
consuming activity of child raising, may 
result in a reduction in the number of chil- 
dren desired even though the income effect 
of the increase acts the other way. To the 
extent this distinction is empirically im- 
portant, it would be necessary to separate, 
for example, income received from wages 
and salaries and income received from 
property and to estimate the effect of each 
income type upon the number of children. 
These considerations point toward elabora- 
tion of the specification of (5) and caution 
us not to give a too narrow an interpreta- 
tion. 

Having qualified our interpretation of 
5), it remains to be restated that the re- 
striction on the sign and magnitude of a 
‘for stability) arises from the specification 
of the entire model and not from the results 
of empirical work. It is of considerable 
interest, therefore, to demonstrate why 
those bounds are required. As a further 
incentive to this demonstration, we note 
that in the review of current work by 
B. Janowitz and in a recent study by 
Y. P. Venieris, F. D. Sebold, and R. D. 
Harper, the relation of the number of chil- 
dren to income is found to be negative in a 
manner not unlike relation (5). Therefore, 
there is some recent quantitative evidence 
in support of further study of the extended 
model. 

As we are working with births per cap- 
ita, it is necessary to append the following 


3 We are indebted to Mark R. Killingsworth for 
making this point. We have completed a review of em- 
pirical fertility relationships and concluded that a num- 
ber cf them have implausible implications for long-run 
growth models. We intend to report on this survey at a 
later time. 
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definitional relations to our system: 
È = (b — OP, 
and 
L = 8P 


which first define population growth (d is 
the death rate per capita assumed con- 
stant, and migration is assumed away). 
Labor force, L, is some fraction, 8, of popu- 
lation, a fraction which can be time vary- 
ing but lies between 0 and 1. Noting that 
L/L=(8/8)+(P/P) and making use of 
(3), we obtain an expression for birth rate 
growth: 


b/b = (ah/ad) + (08/8) + [2(1 — a) /a] (#/z). 


From this expression we can find solution 
values for the birth rate as follows: 


b = B(0)[(A/(0)) (8/6 (0): («/x(0)) 0-2 a], 


Denoting by C the integration constants 
on the right hand side of the above expres- 
sion, the equation for the birth rate is as 
follows: l 


b = Cle) gaya G-a) ja 


This result together witk. the definition 
L/L=(b/6)+(P/P)=(6/£)+(—d) may 
be substituted into (3) to obtain a differ- 
ential equation in the capital-output ratio 
embodying the dynamic properties of our 
extended model. This equation is: 


(6) è= — (A/A + aĝ/) — ad)z 
— a(Cr4/*) Bau + as, 
Here p= a(1—a)/a+1. Our first project is 


to find sufficient conditions such that the 
trend solution X(t) of (6) is stable in the 


sense that (t) is bounded and £(t)0 as ` 


to when u(t)—0 as t—œ, where (t) 
and u(t) are defined as before. 
A set of sufficient conditions are: 


(a) |X| <X,; |u| <Un. 


(b) There is a positive constant c such 
that for all t>0, 
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A/A + a8 /B > c> ad. 
(c) a/(a—1)<a<0. 


Remarks: 
(1) Once again we can interpret the 


_ constant c as c=m-tang where ng is the 


constant growth rate of labor participa- 
tion. Thus we require the rate of techno- 
logical progress and the weighted partici- 
pation rate to exceed the death rate 
weighted by labor’s output elasticity. 

(2) The final sufficient condition, which 
we conjecture also to be a necessary one, 
sets bounds on the response of the birth 
rate to per capita income growth. For sta- 
bility, this response must be negative as 
in the Janowitz study but not less than 
a/(a—1). Directing our attention to the 
interpretation of this latter term, we note 
that as a increases toward unity the re- 
sponse of income growth to a percent 
change in labor approaches unity, tend- 
ing to equalize the growth rates of income 
and population, ceteris paribus, and per- 
mitting the slope coefficient æ to assume 
smaller (absolutely larger) values without 
impairing the stability of the system. 

This not intuitively obvious result to- 
gether with questions of disequilibrium be- 
havior of the extended model indicates 
the nature of some of the research that 
lies ahead. It will also be of great interest 
to extend the birth rate dependence upon 
income along the lines of our prior discus- 
sion and ascertain the sensitivity of the 
model’s properties to these specification 
changes. 
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POPULATION AND ECONOMIC POLICY 


Resource and Amenity Implications of 
Population Changes — 


By Ronatp G. RIDKER* 


Two observations are in order before I 
discuss the topic suggested by the title. 
First, interest in it forces us to De future 
oriented, and oriented towards tke longer- 
term future at that. This interest, while 
arising from a variety of sources, generally 
involves predictions of growing scarcity of 
natural resources and environmental car- 
rying capacity, worries about increasing 
dependence on foreign supplies and con- 
cerns about loss of local amenities due to 
the rapid influx of population into limited 
regions. It is not sufficient to stady past 
trends when the overriding concern is that 
the future will not be like the past. Other- 
wise, we are subject to the criticism of 
those like E. F. Schumacher who recently 
suggested that economists spend most of 
their time optimizing the arrangement of 
deck chairs on the Titanic. Second, we can- 
not discuss the effects of population growth 
independent of other factors that can cause 
resource and environmental pressures. 
While it makes sense to ask about the rela- 
tive importance of population in causing 
these pressures, we cannot completely ig- 
nore tastes, technology, instituticns, poli- 
cies, and international relations. These and 
other determinants strongly condition the 
resource and amenity pressures g2nerated 
by population growth; they often change 
and affect the situation more than do 
demographic changes within specific time 
periods; and they often interact with each 
other and with demographic variables. In 
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particular, we cannot set aside changes in 
per capita output since so many of the 
problems we are concerned with here are 
related to the movement of materials 
through the total economy. 

These two considerations have led me to 
focus on three questions: Are there limits 
to economic growth imposed by resource 
exhaustion and environmental pressures? 
If so, how close are we to these limits? 
How important is population as opposed 
to other factors in moving us towards 
these limits? In discussing these questions 
I will consider primarily the United 
States. 

The first question has significance only 
if the word “growth” is taken to mean ma- 
terial economic growth or growth in popu- 
lation and material economic output, but 
not growth in GNP or national income. 
Since the latter are artifacts in large part 
measuring the value placed on the goods 
and services produced by an economy, 
they could conceivably continue growing 
even without any growth in the amount of 
materials embodied in these goods and 
services. 

‘Defined in this way, growth is quite defi- 
nitely subject to limits. First, there are 
ultimate or natural limits imposed by the 
finite character of the earth. Ruling out 
the possibility of importing materials and 
energy from outside the earth on an ever- 
increasing scale, the second law of thermo- 
dynamics, the entropy law, makes the 
existence of this limit quite certain (see 
Nicholas Georgescu-Roegen). Scientific 
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and technological advance can postpone 
and moderate the way this limit is reached 
but cannot repeal fundamental laws of 
nature. Ultimately, therefore, we must 
choose how we want population and ma- 
terial economic growth to cease, through 
the operation of natural forces or in a man- 
ner and at a time chosen by man. 

Second, limits are imposed by “rate and 
magnitude” problems, by the speed with 
which, under the best of circumstances, 
the problems thrown up by growth can be 
resolved. These problems are related to the 
time lag inherent in research, investment 
and institutional change, lags that cannot 
be significantly reduced except perhaps at 
the cost of growth itself. A dramatic ex- 
ample of this kind of limit is suggested by 
the observation that, even if we built one 
large nuclear power station per day be- 
tween now and the end of the century, 
fossil fuels would still have to meet more 
than half the world’s primary energy re- 
quirements if these needs continue to 
grow at 5 percent a year (A. Lovins). 

Third, a host of more proximate or man- 
made barriers to growth and develop- 
ment—institutional, political and interna- 
tional arrangements—restrict the ability 
of individual countries or groups within 
countries to take full advantage of the re- 
source and environmental base available. 
Land ownership patterns that result in 
good agricultural land being withheld from 
intensive cultivation in densely popu- 
lated, poor countries, cartel controls on oil 
sales and prohibitions on international 
migration are cases in point. 

While these last two types of limits 
blend into each other somewhat, the dis- 
tinction is useful. In principle, at least, the 
third type of limit can be eliminated, 
whereas with regard to the second there is 
probably some maximum degree of eff- 
ciency in problem solving and investment 
that cannot be surpassed at any one point 
in time without overloading the system. 
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Thet these limits exist is, it seems to me, 
clear but how close are we to them? It 
makes an enormous difference for policy 
today whether these ultimate limits are 
5C, 5C0 or 5,000 years away. 

Of course, one study, Limits to Growth, 
argues that the ultimate limits are suffi- 
cizntly close that we must immediately 
take action to stop world-wide population 
and economic growth (D. H. Meadows 
et al.. But as has been pointed out many 
times the model on which this study is 
based is far too aggregative, is too devoid 
of adjustment mechanisms, and incorpo- 
retes iar too many pessimistic assumptions 
—akcut technological progress, future re- 
serves of nonrenewable resources, the 
ability to control, treat and absorb pollu- 
tion and the extent of future population 
growth—to be taken seriously. This study 
aad cthers—e.g., the work of Jay Forres- 
ter and essayists like Kenneth Boulding 
and E. J. Mishan—have been very impor- 
tant in forcing us to face the fact that 
there are limits to growth; but their esti- 
mates of the timing of such ultimate 
limits could easily be off by several cen- 
turies. - i 

Far more persuasive are a series of 
scudizs, recently reviewed by a United 
Nations Symposium on Population, Re- 
sources and the Environment, which took 
a losk at the physical magnitudes of min- 
erals. energy, water and land and found 
taem to be sufficient on a global scale to 
sistain current growth rates for a period 
well >eyond any sensible planning horizon 
(see D. B. Brooks and P. W. Andrews, 
Lovins, and R. Ravelle). However, serious 
environmental problems could arise. For 
example, heat balances that control 
weather patterns could be disturbed, the 
accumulation of contaminants could dis- 
rupt the ecological services performed by 
the cceans and the spread of monocultures 
could result in crop failures on an ever- 
increasing scale (see Paul Ehrlich and J. 
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Holdren). But such assertions >f threats 
to the ecosystem lack specificity: no one 


knows the magnitude of the risks we are. 


running, how serious such breakdowns 
would be, or the likelihood of being able to 
avoid them through technological and 
other changes short of recucing growth 
itself. While we obviously need more infor- 
mation on such dangers, a scronz case for 
the argument that we shoulc immediately 
cease growth because these ultimate limits 
to growth are too close for ccmfort is diffi- 
cult to make. 

The situation with respect to the second 
and third sets of limits is quite different. 
Taken together they can explain the 
abundance of shortages that have befallen 
usin the last couple of years. Most of these 
shortages appear to have arisen from the 
world-wide economic boom conditions of 
the past few years, which have raised the 
demand for meats, timber, enerzy, ferti- 
lizer and-other materials more rapidly than 
capacity can catch up, plus a series of 
special disruptions and .managerial mis- 
takes on the supply side, all af which have 
come at once and none of which is neces- 
sarily permanent in the sense of the ulti- 
mate limits. 

While these limits, especially the sec- 
ond, have-not been studied in any detailed 
way, the results of a recent stud:7 by Re- 
sources for the Future (RF) for the 
President’s Commission on Pcpulation 
Growth and the American Future shed at 
least some light on them “see Ronald 
Ridker). Using alternative assumptions 
about population and econcmic growth 
rates, this study asked whether the United 
States could meet its requ:rem2nts for 
some twenty resources during the next 
quarter to half century by internal devel- 
opment or imports, and (under different 
assumptions about policy) estimeted the 
amounts of fourteen pollutants forthcom- 
ing. Since it assumed no restrictions on 
international trade, no delays in the build- 
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ing of production facilities (resulting, for 
example, from conflicts over siting of 
nuclear power plants), no problems in im- 
plementing pollution controls, no short- 
ages of skills, and so on, it comes clcser to 
what is needed to assess the second rather 
than the third of these limits. 

The results are not disheartening. At 
least for overall economic growth razes up 
to 4 percent and for population growth 
rates up to 1.5 percent, the highest rates 
considered, resource availability and envi- 
ronmental problems do not appear to pose 
any serious impediments to growth. Some 
costs will have to be paid and a number of 
social and institutional adjustments made, 
but no catastrophes are likely solely as a 
result of population and economic g-owth 
during the next half century. The re- 
sources, the technical knowhow ani the 
possibilities for institutional accommoda- 
tion are all present in sufficient degree to 
cope with whatever problems the particu- 
lar resources and pollutants studied are 
likely to give rise to during this period. 

But for present purposes this study is 
subject to a number of important qualifi- 
cations. The study did not examire all 
pollutants and ecological threats and as- 
sumed that time lags for investment and 
the utilization of newer technologies will 
be the same as they have been in the past; 
it considered only a limited range of popu- 
lation and economic growth rates and a 
limited time horizon; it gave no weight to 
the strong possibility that, as population 
and material standards of living increase, 
social and technological interdepencence 
and complexity will also grow, meking 
society increasingly vulnerable to pol:tical 
and other breakdowns. 

These qualifications suggest that we 
should be cautious about concluding that 
the second and third sets of limits, lik the 
first, are too far away to worry about. No 
matter where a country is with respezt to 
the ultimate limits, a higher growth rate 
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means more rapid depletion of domestic 
and international resources, greater pres- 
sures on the environment, more depen- 
dence on continued rapid technological 
. developments to solve these problems, less 
time to overcome social, institutional and 
political barriers to progress, fewer social 
options.and a continued postponement of 
the resolution of the problems caused by 
past growth. In contrast a lower growth 
rate buys time, resources and additional 
options: time to find solutions, resources 
to implement solutions and additional 
freedom of choice in deciding among vari- 
ous patterns of living. 

Moreover, if we combine these qualifi- 
cations with the likelihood that, as income 
per capita grows, the desire for visual, 
climatic and related amenities increases 
faster than the demands for additional ma- 
terial goods, we could well find that we 
will simply not opt for a number of the 
technological and institutional changes 
that will become necessary to permit 
growth to continue at past rates. We may, 


for example, decide not to develop the. 


fast breeder reactor, given all its environ- 
mental difficulties and related siting prob- 
lems. Considerations such as these are 
more likely to limit growth than are phys- 
ical limits, at least within the foreseeable 
future. It is unfortunate that Limits to 
Growth and similar writings have focused 
on ultimate limits rather than on limits of 
these other two types where more serious 
and relevant issues lie. 

I now turn to the final question posed at 
the outset: How important is population 
growth relative to other determinants of 
resource and environmental pressures? 
Much of the discussion of this question 
has started with the notion that most re- 
source and environmental problems arise 
primarily in conjunction with the flows 
and use of minerals, energy and other re- 
sources through the economy. Other 
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things constamt, this flow is closely related 
to the overal size of the economy. Since 
total output can be broken down into 
pcpulation ard per capita output, a par- 
ticular resourze or environmental problem 
can be defined as equal to some function 
of the produc: of these two components of 
total output. A number of writers have 
used this simple notion, plus some data on 
indexes of these and related variables, to 
argue about the relative importance of | 
growth in population versus growth in 
afluence and changes in technology (see, 
for example, Barry Commoner, Ehrlich 
anc Eoldren in Ridker). 

But in ary long-run analysis, other 
tkings do not remain constant. If techno- 
lozical advanzes make it possible to obtain 
tke seme output with less resources, or if 
tastes shift away from material goods 
tcwards services, the impact of a change in 
population or per capita GWP on resource 
requirements and the environment will be 
less. On the dther hand, if land of poorer 
quality must be called into production to 
satisfy growing food requirements or if 
coal is again substituted for oil on a sig- 
nificant scale, the environmental problems 
assoc-ated with an increase in demand, 
whether from growth in population or 
income, will >e greater. 

The RFF study attempted to answer 
this question using several different mod- 
els. By specifying time paths for the inter- 
vening variables and then running these 
mcdels into the future under alternative 
assumptions about population growth, per 
capita GNP zrowth and changes in policy, 
and compariag the results obtained in the 
year 2000, we were able to reach the fol- 
lowirg conc_usions. First, so far as re- 
sources and Dollutants related to material 
flows throug. the economy are concerned, 
a 1 percent change in per capita GNP is 
more important than a similar change in 
population. For example, resource-use 
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elasticities for population and Der capita 
GNP are 0.56 and 0.85 for iron, 0.22 and 
0.68 for tin, and 0.56 and 1.76 for sulfur, 
while pollution generation elasticities for 
comparable changes in these two factors 
are 0.29 and 0.59 for hydrocarbons, 0.42 
and 0.87 for sulfur oxides, and 0.29 and 
0.31 for nitrogen oxides (Kidker, pp. 45 
and 47). In large part this is because, 
within the economic model utilized, a 
change in population induces an offsetting 
change in per capita GNP, whereas an 
exogenously introduced change in the lat- 
ter does not react back on population 
growth. When the effect of the induced 
change in per capita GNP is factored out, 
the differences between the elasticities are 
substantially reduced. 

But second, policies directly attacking 
resource use and pollution emissions tend 
_to dominate those involving reductions in 
population and/or economic growth. The 
clearest indication of this is to be found for 
pollutants where we considered the effect 
of a technologically and eccnomically 
feasible set of restrictions in emissions per 
unit of output on the total amount of pol- 
lution emitted in the year 2000. For ex- 
ample, while a shift from the high to the 
low growth rates in both population and 
per capita GNP considered in this exercise 
would reduce emissions of hydrocarbons 
in the year 2000 by 17 percent, the active 
abatement policy considered would reduce 
emissions by more than 80 percent, which 
is about a third less than we estimate 
them to have been in 1970. Fer all pol- 
lutants studied, such a policy would cost 
less than two percent of GNP in the year 
2000, compared with about one percent in 
1970, provided—an important qualifica- 
tion—that the total cost of the policy 
could be spread fairly smoozhly over this 
thirty-year period. While the tozal cost is 
large, paying it would be equivalent to 
giving up less than one-tenth of 1 percent 
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of growth in GNP over this period. Simi- 
lar arguments can be made for resources 
given the extent of the substitutions avail- 
able between them. 

Third, for land- and water-based activi- 
ties, the relative importance of population 
and economic growth is reversed, a de- 
cline in population growth generally reduc- 
ing consumption and pollution emissions 
by more than a comparable reduczion in 
per capita GNP. This appears to be the. 
case for water use, land use, food produc- 


‘tion and even the use of a number o: types 


of outdoor recreation facilities. But in 
these areas as well one can find a number 
of more direct ways to reduce corsump- 
tion, pollution and congestion which are 
likely to be considered superior to across- 
the-board reductions in population and 
economic growth. 

In conclusion—and by way of drawing 
an important policy implication from 
these considerations—this last point can 
usefully be emphasized. At least in the 
United States during the next quazter to 
half century, direct attacks on resource 
and environmental problems—for example, 
the use of effluent charges, zoning iegula- 
tions, subsidies for research and the like— 
should be far more effective than attempts 
to accomplish the same thing by reducing 
population and material economic g-owth. 
In the process of applying such direct 
measures economic growth is likely to 
slow.down somewhat, but by far less than 
it would take to accomplish a comparable 
reduction in a resource or environmental 
problem by an across-the-board reduction 
in growth. This, it seems to me, is tke way 
that reductions in growth should occur if 
they occur at all. It is time that we de- 
throne growth not only as a goal but also 
as a source of evil and concentrate instead 
on the solution of specific problems. Of 
course, if such direct attacks prove insuffi- 
cient, it would then be appropriate to con- 


38 AMERICAN ECONOMIC ASSOCIATION 


sider more general limits to population 
and economic growth. A number of coun- 
tries, particularly poor ones with fewer 
degrees of freedom, are likely to arrive at 
this point relatively soon, if they are not 
there already: But the United States still 
has time and other options; the problem 
for this country is to find ways to utilize its 
additional degrees of freedom wisely. 
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The Role of Population in Models of 
Economic Growth 


By ALLEN C. KELLEY* 


More than a decade ago, Simon Kuznets 
accurately summarized the staze of knowl- 
edge on the quantitative relationships that 


have been identified between demographic 


change and economic growth: 


... we have not tested, or even approxi- 
mated, empirical coefficients with which 
to weight the various positive and nega- 
tive aspects of population growth. While 
we may be able to distinguish the ad- 
vantages and disadvantages, we rarely 
know the character of the function that 
relates them to different magnitudes of 
population growth. [p. 339]. 


Despite marked advances since then in the 
development of economic and empirical 
analysis on population, his appraisal la- 
mentably holds with virtually the same 
force today. i 

In this paper we argue that most of the, 
existing macroeconomic models which in- 
corporate: relationships between demo- 
graphic and economic change are deficient 
in several dimensions. As a result, even the 
common finding that faster population 
growth significantly reduces rates of per 
capita output growth is typical:y based on 
macroeconomic frameworks whose empir- 
ical and theoretical foundations are shaky. 
We then suggest several ways.in. which 
economic-demographic models could be 
enriched. Finally, we present some recent 
results illustrating the potential usefulness 
of expanded models of econcmic-demo- 
graphic interactions. 


“Professor of economics and Associate Director, 
Center for Demographic Studies, Duke University. I 
am grateful to John Spitzer, who provided valuable re- 
search assistance in the preparation of this paper. 
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I, Previous Modeling 


The most interesting macroeconomic- 
demographic model of low income coun- 
tries is the pioneering framework provided 
by A. J. Coale and E. M. Hoover. In this 
model, rates of economic growth are in 
large part determined by the growth of 
the labor force and the amount of capital 
available per laborer. Population growth 
itself carries with it no positive impacts on 
capital formation rates. The basis of the 
adverse impact of population is straight- 
forward. Faster growing populatiors imply 
more dependents, who consume but are 
assumed not to contribute to or stimulate 
an expansion in output. ‘“Adult-equiva- 
lent”? consumption increases and is fi- 
nanced totally out of saving. (Govern- 
ment outlays on young populations are 
also assumed to be relatively un>roduc- 
tive.) It is shown that projections of high 
population growth yield significantly lower 
levels of per capita (and adult consumer) 
output for India over the projection 
period. 

The Stephen Enke TEMPO models, an 
excellent study by Paul Demeny, and 
Robin Barlow’s analysis of the impact of 
malaria eradication in Ceylon are all in 
the same vein. These models possess sev- 
eral notable strengths. Each is rigorously 
formulated and the population-economic 
interactions are explicitly revealec. Each 
is simple and unambiguous. Each is effi- 
cient: relatively small demands on scarce 
data yield significant results. 

In two basic areas, however, these 
models are deficient. First, their simplicity 
entails sacrificing important hypotheses 
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relating to economic-demographic inter- 
actions; and the economic-demographic 
hypotheses included are, in several in- 
stances, untested empirically and ques- 
tionable theoretically. Second, the useful- 
ness of these models for public policymak- 
ing is limited. The main policy implication 
is that slower population growth rates are 
desirable. But how is this best accom- 
plished? What rate is appropriate? What is 
the impact of population growth on the 
structure of demand and production? On 
the rates of urbanization? On the rate and 
location of unemployment? Answers to 
such specific policy-related questions re- 
quire more detailed frameworks than 
those hitherto developed. 


II. Directions for Model Development 


Given the research on population and 
economic development in the last decade, 
it is clear that the earlier pioneering 
models of economic-demographic growth 
may now benefit from revision and updat- 
ing. Consider a few of the revisions which 
must rate high on a priority list for model 
_ development. 


A. Endogenous Population Growth 


Macroeconomic model building should 
specify population change as endogenous. 
A visible lesson from the historical record 
of the present advanced countries derives 
not from the impact of demographic 
change on rates of economic prosperity, 
but the responsiveness of population to 
economic change. Moreover, for a wide 
range of countries, considerable progress 
has been made in isolating relevant deter- 
mining factors of desired family size. 
These factors have been deduced, in some 
instances, from well-articulated micro- 
economic specifications of household be- 
havior. Recent research has also helped 
reconcile apparent divergences in popula- 
tion response to short- and long-run eco- 
nomic conditions, as well as the conflict- 
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ing findings forthcoming from cross- 
sect on versus time-series studies. 

Models in which population is endoge- 
nous are particularly relevant for two spe- 
cific policy-oriented reasons. First, if pop- 
ulation growth responds to economic con- 
ditions, then typical theoretical and em- 
pirical estimates of population’s impact 
will be biased. For example, if population 
growth exerts a negative impact on the 
level ard the pace of economic progress, 
and if femily size varies inversely with eco- 
nomic conditions, then population growth 
will decline in response to its own hypothe-- 
sized negative impact on the economy. Its 
net adverse impact on growth will there- 
fore be quantitatively less than in the case 
where population growth is assumed to be 
exogenously given. In a recent study, 
A. C. Kelley, J. G. Williamson and R. J. 
Cheetham (1972a) show that in a general 
equlibrium dualistic model the feedback 
of economic progress on the pace of demo- 
graphic change is critical to appraising 
bot the short- and the long-run quantita- 
tive impact of population on the economy. 

Second, if population growth is endoge- 
nous ard sensitive to the variables used to 
assess its impact—pollution, economic 
growth. social stability, employment— 
then policy recommendations should be 
formulated in a framework analyzing 
porulation’s net impact. The relevant re- 
search issues include the speed of adjust- 
meat of population growth to policy ob- 
jectives—and the extent to which the | 
adjustment level is in some sense “ap- 
propriate.” 


B. The Impact of Children 
on Family Saving 


Eossibly the most widely investigated 
adverse impact of population on economic 
growth is based on the hypothesized nega- 
tive effect of population on the avail- 
abiity of savings for capital formation. 
Many strongly held convictions prevail; 
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little hard evidence is available. The most 
commonly postulated association between 
family size and saving centers on the de- 
pendency rate, or the adult-equivalency 
framework. Here the impacz of children is 
negative. However, the vzlidizy of this 
approach is dubious. l i 
Consider the underlying basis of the 
adult-equivalency argument. Children are 
characterized as exerting a notable nega- 
tive influence on household saving since 
children consume and fail to produce. This 
characterization is not entirely accurate 
on theoretical grounds. The impact of 
children on saving should be viewed not in 
isolation but within the family unit, where 
their total influence is largely exerted: 
Under not implausible assumptions, the 
direction of the impact of children (or 
increased family size) on family saving 
rates is indeterminate. Consider just a few 
of the possibilities: children may substi- 
tute for other forms of consumption, they 
may contribute directly to household in- 
come, they may stimulate parents to work 
more (or less) and/or harder, they may 
encourage accumulation of certain forms 
of assets (e.g., education), and they may 
stimulate the amassing of estates. These 
impacts are likely to vary with zhe level of 
economic development, and they may be 
nonlinear (and even nonmonotonic) in 
family size for a given income level. 
Hard evidence on the relationship be- 
tween family size and household saving 
rates is almost nonexistent. While several 
empirical studies examine the impact of 


family size on the distribution of consumer 


expenditures, evidence on its impact on 
aggregate consumption, income and saving 
is scarce. 


C. The Simultaneity of Household 
Decision Making 


One of the more serious methodological 
restrictions of most macroeconomic-demo- 
graphic models is their treatment of house- 
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hold decision making. They rarely, if ever, 
specify any microeconomic connections 
between several critical decisions: family 
size, saving, expenditure allocations, and 
workforce participation. A productive re- 
formulation of these relationships would 
treat these several decisions as interdepen- 
dent and estimate the parameters of the 
behavioral equations describing these deci- 
sions appropriately (e.g., by two or three- 
stage regression procedures). Attempts by 
scholars to move in this direction, clearly 
a compelling research strategy on both 
theoretical and empirical grounds, are al- 
most nonexistent. The “New Home Eco- 
nomics” studies (see, for example, T. W. 
Schultz, ed.), which highlight interdepen- 
dencies between family size and work- 


force behavior, represent one exception. 


We have recently experimented (see 
Kelley 1973) with. this type of house- 
hold behavioral framework, postulating a 
household decision-making model where 
saving, workforce participation, and family 
size decisions are all interdependent. The 
results—based on a sample of 1,953 Amer- 
ican households in the year 1889 and esti- 
mated by 2-3 stage procedures—were sur- 
prising. The magnitude and the direction 
of the relationship between changes in 
household savings and family size depends 
critically on the origin of the family size 
and saving changes. Indeed, the impact of 
increased family size on savings is shown 
to be negative, positive, or zero, depend- 
ing on three alternative factors inducing 
family size changes. The policy implica- 
tions of this finding are significant. Family 
planning programs can have quite differ- 
ent effects on economic development de- 
pending on what specific factor induces 
the reduction in family size. 


D. The Level and Composition of 
Government Expenditures 


Any policy-oriented model of economic- 
demographic change must possess £ mean- 
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ingful specification of the government sec- 
tor. Most models either suppress the role 
of government or incorporate hypotheses 
of government behavior which are restric- 
tive and unsubstantiated. One common 
approach is to assume a constant per cap- 
ita demand for government expenditures. 
Alternatively, younger populations shift 
demand toward “unproductive” expendi- 
tures which are financed either at the 
expense of “productive” expenditures, or 
by an expansion in the size of the govern- 
ment sector. 

Hard evidence is scarce on the determi- 
nants of the level and composition of gov- 
ernment expenditures where demographic 
factors are explicitly taken into account. 
Most studies employ the convenient homo- 
geneity assumption—government spend- 
ing is determined by the level of per capita 
income. The population’s age structure is 
almost never taken into account. Yet to 
assume that an increase in the dependency 
ratio necessarily results in a proportionate 
increase in unproductive government ac- 
tivity ignores the possibilities for substitu- 
tion against other unproductive forms of 
government spending. Moreover, an in- 
crease in dependents plausibly influences 
other important factors—government rev- 
enues, prices of government services, and 
so forth. - : 

In a recent exploratory study, we have 
utilized evidence from a cross section of 
countries to test hypotheses explaining 
the level and composition of government 
expenditures. When demographic factors 
are taken into account, previous theories 
of government production must be modi- 
fied. This applies particularly to Wagner’s 
Law, a widely tested model of government 
behavior. 


E. Model Sectorization: 
The Role of Demand 


The rate of economic development, 
commonly measured by the growth of per 
capita output, is also associated with the 
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rate oi structural change, e.g., industrial- 
ization and urbanization. Clearly, models 
to be used for policy purposes should go 
beyond aggregate relationships and in- 
corporate relevant sectoral divisions. Con- 
sider two examples which focus on the 
urban-rural dichotomy. 

What is the impact of population growth 
on the composition of demand as between 
urban and rural goods? Typically, the 
shift of activity from rural to urban pro- 
duction is explained by Engel’s Law: food 
expenditures occupy a declining propor- 
tion of household budgets as income rises. 


‘Hollis Chenery challenges this position 


and argues that supply factors—changes 
in comparative advantage in production 
which derive from alterations in technol- 
ogy and factor endowments—are equally 
important. But the Engel ċurve is a restric- ` 
tive specification even for analyses focus-. 
ing on demand factors. And such analyses 
typically omit demographic factors, though 
systematic changes in the rate of popula- 
tion growth, in ages, in average family 
size, and in urbanization (internal migra- 
tion) are all part of economic develop- 
ment. In a 1969 study (see Kelley 1969), 
we have shown that the shift in demand 
away from agricultural products proceeds 
more rapidly (a) the faster the rate of in- 
ternal migration into urban areas, and 
(b) the more the benefits of economic 
growth are distributed to the urban popu- 
lation. If, as is likely, a rapid movement 
toward urbanization will also diminish 
population growth, the demand forces 
moving the economy toward moderniza- 
tion will be strengthened. This study sup- 
ports the inclusion of demand-composi- 
tional, demographic influences in policy- 
oriented models. 

A final example will suffice. Empirical 
studies and theoretical considerations sup- 
port specifications of lower family size in 
urban rather than rural areas. Models pos- 
sessing a rural-urban division can readily 
capture this hypothesis. In one such model, 
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we have treated aggregate population 
growth as responsive to rates of structural 
change. The shift of population from rural 
to urban areas results in a reduction in the 
overall rate of population growth. Simula- 
tions reveal that even this highly simpli- 
fied demographic specificatior alters the 
appraisal of population’s impact on eco- 
nomic development (see Kelley, William- 
son and Cheetham 1972a). 


F. Selected Theoretical Developments 


There is no difficulty in identifying 
negative effects of population. The di- 
minishing returns to fixed factors and the 
dampening effect on the aggregate capital- 
labor ratio are two well-known connec- 
tions. But when one moves frora the simple 
neoclassical or Malthusian peradigms to 
more detailed theoretical struc-ures, popu- 
lation’s impact on the economy becomes 
more complex. Consider a few of the rela- 
tively unexplored possibilities. 

. First, what is the impact of population 
growth on the rate of technical progress? 
Typically the latter is assumed to be un- 
responsive to economic or demographic 
factors. While formal speciications of 
endogenous. technical change ‘are difficult 
to analyze, empirical explozations, to- 
gether with qualifications of macroeco- 
nomic models, should at the very least 
take possible population-technical change 
interactions into account. 


Second, what is the impact of popula-. 


tion where savings are determined not only 
by the level of income, but also by its 
source? Growth-theoretic analyses com- 
monly find that diminished population 
growth increases labor’s income share. If 
the propensity to save out of labor income 
is less than that out of cap:tal income, 
then the overall savings rate could fall. 


1 A mathematical analysis of this pcssibility is pro- 
vided by Kelley, Williamson and Cheetham (1972a, ch. 
3). A quantitative exploration of popvlation’s impact 
in a low-income economy using this theoretical ap- 
proach is provided in Kelley, Williamson and Cheetham 


| 
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Finally, what is the quantitative impor- 
tance in the intermediate run of popula- 
tion growth where technical change i is in 
part embodied in new capital goods? Here- 
the age distribution of the capital stock 
becomes important in determining its total 
productivity. The pace with which modern 
techniques can be incorporated into pro- 
duction varies directly with the rate of 
population growth. Given the critical role 
assigned to technical progress in explain- 
ing the rate of economic growth by eco- 
nomic historians, and by those applying 
the sources-of-growth approach, the role 
of population through its impact in a 
model of embodied technical change could 
well merit close attention. 


III. Preliminary Results of Exparided 
Economic-Demographic Models 


To illustrate how models such jas the 
ones I have been discussing can enrich pol- 
icy-oriented macroeconomic-demographic 
models of development, I shall describe in 
summary form the results of one/ recent 
experiment | 

As argued above, microeconomic speci- 
fications of the impact of family size on 
household saving should allow for the pos- 
sibility that children are in part financed 
by reduced consumption of other’ house- 
hold members, and that children may alter 
the workforce behavior of parents. The 
parameters of one such model and an al- 
ternative, the commonly employed adult 
equivalency framework, have been esti- 
mated with a large data file on American 
households (see Kelley, 1973), and then 
incorporated into the Enke TEMPO 
framework, a widely used macroeconomic 
model. The TEMPO model was then sim- 
ulated under two different assumptions: 
no population growth reduction, or a re- 





(1972b). While increased population growth initially 
diminished the rate of per capita output growth, this 
impact was rapidly dissipated over time since the 
initial capital-shallowing effect was largely offset by the 
positive stimulus to investment demand. aes 
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duction to half the initial rate. While 
lower population growth yielded higher 
per capita income levels at the end of the 
twenty-five year period under both the 
Kelley and the adult equivalency hypothe- 
‘ses, the benefits of lower population 
growth are 30 percent lower in the Kelley 
version than under the adult equivalency 
hypothesis. 

That such a simple change should pro- 
duce such different results strongly sup- 
ports Kuznets’ earlier view that the quan- 
titative impact of population change on 
economic development is far from being 
established. The time has come to enrich 
microeconomic specifications and statisti- 
cal analyses by expanding the earlier pio- 
neering models of economic and demo- 
graphic change and updating their assess- 
_ ment of population’s impact on the pace of 
economic growth and structural change. 
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The Impact of Population Growth 
on Employment 


By ALAN SWEEZY AND AARON OwENs* 


This paper focuses on taree widely held 
concerns about the impact of changes in 
population growth on emodloyment. A so- 
ciety with zero (or slow) population 
growth would, it is feared, (a) have trouble 
maintaining full employment, (b) be 
hobbled by a labor shortage, and (c) suffer 
from a decline of creativity. 

In its simplest form, the worry about 
full employment is basec on the notion 
that to prosper business must have a 
growing number of consumers. This is 
clearly a one-sided view. As Joseph 
Spengler pointed out, consumers are also 
producers (p. 306). Business gains nothing 
from population growth as far as the bal- 
ance between consumers and producers 
goes. : 

A more sophisticated argument con- 
cerns the impact of population growth on 
investment and saving. According to neo- 
classical theory, capital can be profitably 
invested in three different ways: (1) in pro- 
` viding additional workers with equipment 
of the same type already being used—it 
will not pay, however, to build such equip- 
ment unless there are additional workers 
to operate it; (2) in increasing the amount 
of capital per worker within the range of 
already known possibilities; (3) in intro- 
ducing new technology. If accumulation 
continues at a given rate (i.e., the pro- 
pensity to save remains unchanged), a 
decline in opportunities cf the first type 
(what Alvin Hansen called “capital widen- 
ing”) would mean more of the accumulat- 
ing capital would have to be used in the 
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second and third ways. Unless there is a 
compensating increase in the rate of tech- 
nological change, this would mean a more 
rapid decline in the rate of profit than 
would have occurred if part of the capital 
had been drained off in outfitting workers 
with equipment of already existing types. 
In the case of the less-developed countries 
it is generally accepted doctrine that 
rapid growth of population and the labor 
force will “waste”? capital which could 
otherwise be used to raise the amount of 
capital per worker. The only difference 
between the less- and the more-developed 
countries is that we usually assume there 
are plenty of opportunities for raising the 
level of capital per worker in the former, 
whereas we think it at least possikle in the 
developed countries that increasing the 
amount of capital per worker might cause 
a fall in the rate of profit to the point 
where capitalists no longer would be will- 
ing to maintain investment at a rate neces- 
sary for full employment, preferring, be- 
yond that point, to hold money rather 
than to acquire real capital goods. 

While the separate elements in this anal- 
ysis are unexceptionable, difficulties arise 
in combining the long-run classical theory 
of capital, which is couched in real terms, 
with short-run Keynesian theory of money 
flows and money holdings. It seems para- 
doxical, for instance, that additional labor 
becoming available through population 
growth would serve to hold profits up 
while the existence of unemployed labor 
would not have the same effect. Without 
resolving these difficulties, economists 
have concentrated their attention on a dif- 
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ferent aspect of the relation between popu- 
lation growth and employment: consumer 
spending and saving. Most of them seem 
unaware, in fact, that labor supply could 
have anything to do with the problem. 
Gardner Ackley, for example, criticizes 
- Hansen for not seeing that even without 
population growth expansion of income 
could provide a market for the product of a 
growing stock of capital (p. 511). But that 
misses the point. The problem, in the ab- 
sence of population growth, is not the im- 
possibility of providing a market but the 
lack of labor to operate the additional cap- 
ital goods. John Cornwall and Allen Kelley 
simply ignore the relation between labor 
supply and capital stock, confining their 
attention to saving and spending on con- 
sumer durable goods. Even Hansen, 
though he emphasized the importance of 
capital widening as an outlet for saving, 
failed to make it clear that capital widen- 
ing is possible only if the supply of labor is 
increasing. He thus left himself open to 
' Ackley’s criticism. 

As far as consumer demand goes both 
Hansen and Cornwall think the effect of 
population growth is likely to be favorable: 
favorable, that is, in an economy which 
may have trouble maintaining an adequate 
flow of demand. In capital-short economies 
it would, of course, be just the opposite. 
Cornwall refines and elaborates Hansen’s 
argument but his central points are essen- 
tially the same. He assumes that the pro- 
pensity to spend on nondurables and ser- 
vices is unaffected by population growth 
but that “family related” expenditures 
(housing and other consumer durables) 
would be larger with a growing popula- 
tion. He also thinks the pressure to borrow 
is greater for couples making first pur- 
chases of consumer durables—especially 
housing—than for other types of con- 
sumers. Kelley’s exhaustive survey of the 
theoretical and empirical literature on sav- 
ing, while providing little positive support, 
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constitutes no barrier to acceptance of 
Cornwall’s conclusion. 

Keynes and Hansen are often portrayed 
as pessimistic about the ability of a devel- 
oped capitalist economy to operate suc- 
cessfull if population should stop grow- 
ing. Accually, that was not the import of 
their argument. They emphasized the pos- 
sibility that declining population growth 
might lsad to a deficiency of demand only 
in orde? to strengthen the case for an ac- 
tive fiscal and monetary policy. Given 
such a policy, the implications of their 
thesis ere, on the contrary, highly opti- 
mistic, since any easing of the pressure of 
private demand on resources opens up 
more rcom for the satisfaction of social and 
envirommental needs. This was less obvious 
in the 1930’s than it is now, but even 
then economists who were both Keynes- 
ians arc liberals were beginning to feel 
that insveased government spending was 
desirab-¢ for its own sake. Although no one 
had expressed the idea with the force and 
clarity of Galbraith’s Affluent Society, 
there was a growing feeling that the public 
sector hed been neglected and that it was 
high time to redress the balance. 

Fortunately, as far as policy is concerned 
it does rot really matter whether we can 
determ:re the impact of population growth 
on derend or not. Fiscal and monetary 
policy are certainly powerful enough to 
comper.sate for any deficiency of demand, 
whether sporadic or chronic, generated by 
the private sector of the economy. The 
possibility of such a deficiency seemed 
very real in the 1930’s and to some extent 
again in the late 1950’s and early 1960’s. 
Now with a greatly enlarged nonmilitary 
public sector and the certainty that major 
envirermental and resource problems are 
going tc be with us for a long time to 
come, the danger of a deficiency of demand 
in the Zoreseeable future seems remote. 

Worry about maintaining full employ- 
ment has given way in recent years to con- 
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cern lest zero (or slow) populetion growth 
cause a labor shortage-which would have 
seriously detrimental effects on the econ- 
omy. Both Japan and Western Europe 
have experienced an acute scarcity of 
labor in the last ten years or so. They have 
also had slow population anc labor force 
growth. What is more natural than to put 
the two together and conclude that the lat- 
ter is the cause of the former? 

The first point that must be made is that 


a labor shortage is never a function of sup-. 


ply alone. This is commorly overlooked in 
popular discussion in which the existence 


of a fixed need for labor is taken for. 


granted. Often the need is estimated sim- 
ply by projecting present trends into the 
future. That demand is also a variable 
need hardly be stressed in a gathering of 
economists. 

It follows that a shortage of labor can 
always be alleviated through fiscal and 
monetary measures to curtail demand. 
Most of the participants in professional 
discussions, such as those conducted by 
the Organization for Economic Coopera- 
tion and Development, admit this. They 
reject this solution, however, because it 
would entail reducing employment and 
output below their existing very high 
levels. In other words, they accept the con- 
tinuahte of: tight labor merkezs as a desir- 
able goal of policy, though this is rarely 
stated: explicitly. 

Thus we find ourselves in a paradoxical 
situation: Western Europe and Japan are 
urged to encourage immigration, or more 
rapid population growth, because they are 
suffering from a severe shortage of labor. 
Yet no real relief is offered since the advo- 
cates of more rapid labor force growth also 
favor maintaining heavy pressure of de- 
mand on the economy in order to maximize 
output and employment. What then are 
the reasons why rapid growth of the labor 
supply is advocated? Surprisingly, they 
are related to a desire to raise the rate of 
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growth of output rather than to alter the 
ease or tightness of the labor market. 

Since most of the discussion has focused 
on immigration rather than on population 
growth as such, it is necessary to point out 
some ways in which the effects of the two 
differ. In particular, there are three com- 
monly cited advantages of immigration 
which do not apply to growth of the native 
population: (1) Immigration serves as a 
“conjunctural shock absorber” (Kunjunc- 
tur puffer). (2) Immigration frees domestic 
workers from the “dirty” jobs. (3) In the 
early stages of immigration, the newly 
arrived workers, being without families 
and not yet having become accustomed to 
the consumption standards of the host 
country, typically produce more than they 
consume. 

What these three points add up to is 
that immigrants can be exploited, at least 
until they become integrated into the 
domestic society. These advantages tend 
to disappear as immigration “matures,” 
i.e., the immigrant workers acquire or are 
joined by their families and as they obtain 
the same rights and privileges as the na- 
tive population. When this stage is 
reached, the effects of immigration are 
much like those of population growth. Im- 
migrants become heavy consumers of dur- 
able goods, both those produced by the 
public as well as the private sector. While 
not going quite as far as Hansen and Corn- 
wall in assessing the effects of population 
growth on aggregate demand, advocates 
of labor force growth through immigra- 
tion do admit that the result is at best a 
stand-off. W. H. Bohning, for instance, 
says that the expansion of consumption 
tends “to nullify the desired satisfaction 
of labour demand and each foreign worker 
induces the demand for another one. In 
this sense economic migration is truly self- 
feeding . . . ? (p. 13). 

Again, we are tempted to ask, what is 
the point of encouraging immigration or 
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population growth, especially in countries 
already as densely populated and experi- 
encing as serious environmental problems 
as those of Western Europe and Japan? 

The first argument of the proponents is 
that it obviates the necessity for the struc- 
tural changes in the economy which would 
have to accompany an increase (or more 
rapid increase) in the capital-labor ratio. 
But is avoiding structural change desir- 
able? While many European writers seem 
to think it is, some disagree. Ingvar 
Svennilson, for instance, says: 

An increase in immigration would 
clearly make it possible to slow down 
the trend toward more capital-intensive 

production. ... Such an argument for a 

general increase in immigration is, in my 

opinion, defeatist. The trend we have ex- 

-perienced in certain industries, for ex- 

ample, in the distributive trades, shows 

that it is possible for production rapidly 
to develop in a more capital-intensive 
direction. This has taken place in areas 
where, under conditions of competition, 
the free formation of prices has been 
allowed to have its own ruthless but 

beneficial way. [p. 42]. 

Advocates of labor force growth also 
introduce dynamic elements as a sort of 
deus ex machina to help them break the 
bonds of neoclassical theory. They attach 
particular importance to the increased mo- 
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bility of the labor force with immigration. 
Bönning, for instance, says: “... the 
smooth growth of the economy under 
labour import compared with friction in a 
closed labour market ensures a higher real 
growth of wages in per capita terms with 
the beginning of the third stage of ma- 
turity” íp. 45). Other dynamic factors 
cited ar2 economies of scale and the favor- 
able intluence of labor force growth on 
technological progress. 

Since it is difficult or impossible to pro- 


` vide a refined test for such assertions, we 


are forced to fall back on crude compari- 
son of rates of productivity increase and 
labor fcrce growth in different countries. 
Charles Kindleberger claims to have dem- 
onstrated a positive relation between the 
two for Europe in the period 1959 to 1963. 
The evidence is not very impressive. It is 
even less impressive for the period since 
1963. Table 1 shows productivity and 
labor force growth rates in the period 
1963-70 for the eight countries Kindle- 
berger carries up to 1963. There is clearly 
no systematic relation whatever. In the 
two countries with the fastest growth of 
productivity, Austria and Italy, the labor 
force decreased. Germany had a high rate 
of prodictivity increase with virtually no 
change in the size of its labor force. There 


TABLE 1-—-LABOR Force AND PRODUCTIVITY FOR SELECTED COUNTRIES, 1959-1970 

















1959-63 1963-70 

Labor Labor * Labor Labor 

Force Productivity Force Productivity 
Austria —0.1 5.2 —1.3 6.6 
Belgium 0.5 3.3 0.7 4.2 
France 0.7 5.1 0.9 4.7 
Germany 0.8 4.6 0.2 4.9 
Italy 0.1 6.1 —0.4 5.7 
Netherlands 1.4 3.7 1.0 5.0 
Sweden 1.2 2.6 0.6 3.7 
United Kingdom 0.9 1.7 —0.1 2.9 








Sources: 1959-63: Kindleberger, p. 27. 1963-70: U.N. Satisticai Yearbook, 1972; OECD 


Labour Force Statistics 1960-71. 
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was, moreover, a general acceleration from 
` the early to the late 1960’s o: the rate of 
productivity increase along with a slowing 
down of the growth of the labor force. 

Long-run comparisons ar2 no more 
favorable to the Béhning-Kindleberger 
thesis. It is particularly interesting to note 
that by 1971 Sweden had achieved the 
highest level of per capita real income in 
Europe. Sweden neither has a big popula- 
tion nor has it had a higk rate of popula- 
tion growth. Perhaps there is at least sym- 
bolic significance in the fact that Svennil- 
son offers his defense of neoclassical cap- 
ital-intensive development against the 
backdrop of Swedish achievement. 

Finally, population growth zan alter the 
age distribution, which can in turn have 
various effects. We have space here to con- 
sider only one of these, namely, the effect 
of zero, or slow, growth or creativity. 
Many people fear that a stationary popu- 
lation would, in the words of a French 
demographer, be a “population of old 
people ruminating over old -deas in old 
houses.” 

Is this fear well founded? As a first step 
in providing an empirical test, we have 
made a study of the ages at which Nobel 
Prize winners in physics did their prize- 
winning work. The resulting age distribu- 
tion—which is Gaussian witk a mean of 
36.2 and a standard deviation of 7.6 years 
—provides a basis for estimating the prob- 
ability that a person of given age will do 
work of Nobel Prize quality. We also de- 
termined the age distributions, using 
United States mortality tables for 1967, 
of hypothetical populations growing at dif- 
ferent rates from — 1.0 percent to 3.0 per- 
cent per year. It turns out tkat the rela- 
tive per capita probability of Nobel- 
quality work in physics has a broad max- 
‘imum from zero to 1.5 percent per year 
growth but falls off rapidly for growth 
rates less than —0.5 percenz and more 
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than 2.0 percent per year. Clearly there is 
no justification here for fears that slow or 
zero population growth would have a stul- 
tifying effect on creative scientific activity. 

One reason for the common misappre- 
hension on this score is the failure to real- 
ize that a growing population is “young” 
primarily because so many of its members 
are under twenty. The proporticn in the 
crucial age groups—crucial as indicated by 
Nobel Prize winners in physics—is rela- 
tively insensitive to changes in growth 
rates from zero to 1.5 percent per vear. Of 
course, we need studies of other groups: 
artists, writers, businessmen, pcliticians. 
There is a strong presumption, nowever, 
that youth is more important ir physics 


-than in most other fields. The average 


ages of Nobel Prize-winning work in phys- 
ics (36), chemistry (38), and medicine and 
physiology (41) indicate a progression 
from younger to older as the research be- 
comes more applied. Similarly, arnong the 
physicists the experimentalists are five 
years older than their theoretical col- 
leagues. It seems likely that theoretical 
brilliance is less and empirical experience 
more of a factor in the success of business- 
men and politicians than of scientists. 
There are some areas, notably atkletics, in 
which youth has a clear advantage. But 
over the whole range of creative activities 
fears that a stationary population will 
bring stagnation seem unjustified. 
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INTERNATIONAL ENERGY SUPPLY 


The Political Economy of 
World Petroleum 


By James W. McKir* 


Unless we are to confine our discourse to 
solar energy in the twenty-first century, 
almost any statement about energy will 
run a high risk of being overtaken by 
events. The risk is particularly high for 
international oil—recently we have not 
only been overtaken by events, but 
trampled flat by them. One must of course 
avoid the temptation to limit one’s. com- 
ments to current developments; The New 
York Times does that better than any of 
us. This paper looks beyond the present 
crisis to consider what we can expect from 
the world oil economy during the next 
fifteen years or so. 

World oil is a mixture of economics and 
politics. Economics is generally dominant, 
but not always. The economic model 
usually cited is the international cartel. 
The prevailing view up to 1970, which 
was certainly justified by events, was that 
the cartel of producing countries—Organi- 
zation of Petroleum Exporting Countries 
(OPEC)—was ineffective, while the group 
of oligopolists that produced, transported, 
refined and marketed the oil in interna- 
tional trade was able to maintain a fairly 
good defensive position.in maintaining its 
own profits and collecting taxes from con- 
sumers. Rapid growth of supply in various 
parts of the world, especially the Middle 
East, had caused the world price of crude 
oil to fall considerably from its level in the 
middle 1950’s, which made the producing 
countries look for a way of stabilizing it. 


* The University of Texas at Austin. 
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OPEC suffered from the centrifugal 
forces inherent in any cartel struggling 
with overproduction and persistent excess 
capacity. The producing countries varied 
tremendously in resource endowment, 
need for revenues, and outlook for devel- 
opment. Some were more favorably lo- 
cated with reference to the market than 
others, yet their collection of location 
rents provoked dissension. An optimum 
economic solution for the system required 
considerably higher reserve-to-production 
ratios in some countries than in others, 
again eliciting resentment and suspicion 
within the group.. A few countries had 
much higher production costs than the 
general run. There was no political mecha- 
nism, no common tradition, no habit of 
cooperation even within the Arab bloc. 
The producers were trying to maintain 
prices much higher than marginal costs, 
and to enlarge that margin, with no 
mechanisms in hand for limiting output, 
allocating markets, disciplining price-cut- 
ters, or controlling entry. The outcome was 
not surprising. Throughout the 1960s, 
OPEC leadership must have wished for 
something like the powers of the Texas 
Railroad Commission and the Louisiana 
Conservation Commission to enable it to 
impose some form of international produc- 
tion controls. 

The situation changed rather abruptly 
in 1970-71, when rapid demand growth 
finally overtook capacity—an event punc- 
tuated by the cutbacks in Libya and the 
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disappearance of spare production capa- 
city in the United States. 

Two conflicting expectations have 
emerged. The optimistic one (from: the 
standpoint of consumers) looks to the evi- 
dent huge discrepancy between the price 
in the Middle East (climbing through 
$7 per barrel as this is written) and the 
long-run marginal cost there of fifteen to 
twenty cents. It expects that discrepancy 
to result in an irresistible expansion of 
production from reserves which add up to 
many times the anticipated demand. 
There is no practical limit to such expan- 
sion, which means that surpluses will in- 
evitably emerge, producing countries will 
begin jockeying for position in world mar- 
kets, OPEC will break up in the classic 
manner, and prices in the long run will 
fall. 

That is what our equilibrium models of 
a competitive industry might lead us to 
expect, and those who adhere to this view 
think that competition in a large degree is 
bound to appear if only the consuming 
countries do not inflict monopoly on them- 
selves by capitulating in advance to every 
whim of OPEC. They believe that compe- 
tition is the more likely to appear as the 
international oil companies lose their posi- 
tion as producers, since producers find it 
easier to stabilize prices on the basis of uni- 
form taxes paid to producing-country gov- 
ernments. The national companies that 
are replacing the internationals as pro- 
ducers have no equivalent common basis 
for price in the absence of central price co- 
ordination by the cartel. (Cf. Morris 
Adelman.) 

The pessimistic view does not look at a 
distant long-run equilibrium, nor at the 
economic factors only. What counts most 
is the rate of demand growth in relation 
to the rate of supply growth. The effective 
supply is a short-run curve moving 
through time. It depends in part on the 
rate at which investment can increase ca- 


MAY 1974 


pacity and deliverability in response to 
high rates of demand growth. In these cir- 
cumstances the short-run supply in the 
vicinity of effective demand can remain 
continuously above long-run marginal cost 
for a long time—perhaps indefinitely. 
Cartel members can wait for expanding 
demand to overtake any excess capacity 
that may momentarily appear rather than 
cutting price and aggressively seeking mar- 
kets. The sellers, in other words, react to 
expectations of demand growth in the near 
and micdle future as well as to the present 
situation. A large upward shift in the ex- 
pected cumulated total of world demand 
over the next ten or fifteen years has con- 
tributec to the recent successes of OPEC. 
(See J. E. Akins and James McKie.) 

To account for the picture that has 
emerged we must also pay some attention 
to motivations. Supply measures the will- 
ingness of suppliers to sell, which depends 
on other things besides the motive of the 
individual supplier to maximize his short- 
run gains. Aside from the recent almost 
total short-term politicization of the mar- 
ket, over the long run it will be affected by 
the national policies of the producing 
countries, which are mixtures of politics 
and economics. The pressures of competi- 
tion in the market will not prevent indi- 
vidual countries from exercising consider- 
able discretionary control over their oil 
policies. The best-publicized aspect of this 
discreticnary control in the Middle East is 
the decision of certain governments—not- 
ably Saudi Arabia and Libya—to hold 
back the rate of production, and its growth 
over the long run, below the levels that the 
market ‘under the stewardship of the in- 
ternational oil companies) has decreed to 


be optimal. 


These decisions to reduce the rate of ex- 
pansion cf output are not purely political 
decisions. The governments of Saudi 
Arabia, Libya, and some other desert 
countries have a lower rate of time prefer- 


w 


VOL. 64 NO. 2 


ence for income than ‘do the intermediaries 
and consumers; they are unable to adjust 
this rate to the market rate of discount by 
any convenient means other than conserv- 
ing their oil resources. They do not expect 
that other producing azeas can or will fill 
the market gap by increasing the rate of 
output in these other creas, thus keeping 
prices down. They cannot find opportuni- 
ties for domestic investment that will 
cause the value of the nation’s capital, as 
their rulers evaluate the need for develop- 
ment capital, to increase as rapidly as the 
oil itself if left in the ground. They are dis- 
inclined to increase without limit their 
holdings of depreciable currencies. All of 
these are quite rational economic grounds 
for doing what they propose to do, given 
the fundamental political attitudes toward 
economic development in those particular 
countries. . 

It is a political fact, cf course, that these 
countries are ringed by others less ascetic, 
with much more pressing wants for eco- 
nomic development and growth in income, 
with no comparable source for fulfillment 
of those wants, and incidentally much bet- 
ter armed, who are beginning to look 
rather thirstily at the oil-rich power vac- 
uum in those regions af the Middle East. 


It could make a difference to the rate of: 


price increase if those power vacuums were 
filled with power having a different politi- 
cal outlook, but not much difference to the 
direction of price changes as long as world 
demand kept growing at its projected 
rates. OPEC would still remain strong, 


and prices would continue to rise. Indi- - 


vidual producing countries might tempo- 
rarily break away from a politically in- 
spired embargo, as Irac has done recently. 
But that would not crzate a condition of 
surplus supply in the market, and no na- 
tional producer would find it necessary to 
cut prices in order to gain markets over the 
long run. (The producing countries have 
found during the most recent cutbacks 
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that their incomes went up notwithstand- 
ing reductions in output; they are not 
likely to forget what they have learned 
about the short-run inelasticity of demand 
in the face of concerted reductions of sup- 
ply. Only a demonstration of higher elas- 
ticities in the long run is likely to have any 
effect.) 

The most prominent fact in long-run 
supply, as we see matters now, is the pros- 
pective dominance of one country in inter- 
national petroleum: Saudi Arabia. It is 
not only expected to have the largest share 
of world oil production in 1985, but to ac- 
count for a very large fraction of incre- 
mental supply between now and then— 
all the larger fraction if it abandons pres- 
ently planned restraints on the rate of ex- 
pansion. It will be the “swing” producer 
if it chooses to exercise that role; its deci- 
sions will dominate the growth pattern. 
No longer will the international market be 
subject to the unmanageable cartel of the 


‘1960’s. At long last, the OPEC countries 


may have found their Texas Railroad 
Commission. 

The larger producing countries in the 
Middle East, including Iran besides Saudi 
Arabia, will doubtless accelerate their for- 
ward integration into refining, transporta- 
tion, and marketing. The appearance of 
Flying Camel gasoline in the U.S. market 
(the brand name I owe to Charles Issawi) 
may disturb our sense of the fitness of 
things but it will at least give us some- 
thing to expropriate. Will forward integra- 
tion by national companies in a parallel 
network to that of the international oil 
companies lead to fresh outbreaks of com- 
petition and declining prices? Again, the 
answer depends on whether one thinks 
that the internationals maintain prices 
artificially in the face of an inherent sur- 
plus of crude oil on world. markets, or 
whether a persistent tendency for demand ` 
to run ahead of supply will manifest itself 
for the next couple of decades, in which 
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case the presence or absence of the inter- 
nationals will cease to have much bearing 
on the result. 

If the internationals become at best 
merely service companies for the produc- 
tion and distribution activities of the pro- 
ducing countries, what is left to protect 
the consuming-country populations if 
competition among producing countries, 
or their national companies, fails to emerge 
or to constrain OPEC policies? 

The governments of major importers 
are going to become involved far more 
than in the past; they will have to have an 
active petroleum policy within a strategic 
energy policy. The effect of the current 
embargo will certainly be a more positive 
security policy. The options for the United 
States are wider than those open to West- 
ern Europe and Japan, but all can embark 
. on a storage program to give them a short- 

run cushion against future interruptions 

and try to develop substitutes and alterna- 

tive sources. A stored reserve would be 

useful against an economic embargo as 

well as a political one, but it has one draw- 

back: the opponents know just about how 
long it will last. 

Consuming countries, especially Com- 
mon Market countries and Japan, are also 
likely to try out some new ways of bar- 
gaining. We can expect them to do several 
things; some have already begun: 

1. They may set up national companies 
of their own, or form officially sponsored 
trading bodies, to centralize the purchase 
or other acquisition of oil from producing 
countries by various means (including 
purchases from international companies or 
allocation of part of the final market to 
them.) 

2. Some importing countries will try to 
conclude bilateral agreements with the 
governments of certain producing coun- 
tries (as France has already done) to 
assure themselves of a preferred if not 
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secure position as buyer of that country’s 
output. Unfortunately, this form of vertical 
quasi-integration may guarantee mainly 
the right to pay more than the world price 
for an assured supply. 

3. Some governments will attempt to 
form a bloc—perhaps an Atlantic-Amer- 
ican-Japanese Community—to coordinate 
policies on storage and stockpiling, emer- 
gency rationing, bargaining with pro- 
ducers, development of alternative sources, 
etc. (See the suggestion by Walter Levy.) 
At the extreme, this could become a 
monopsony with sole powers to buy from 
OPEC countries. The analogy is tempting. 
There are two problems with this ap- 
proach. The first is a well-known property 
of bilateral monopoly: it often leads to 
stalemates in bargaining, which can only 
be resolved by a “‘strike”—in other words, 
it makes producer embargoes or consumer 
boycctts more, not less, likely. The sec- 
ond is that the buyers would not really 
form a monopsony but an oligopsony with 
some of the attributes of a cartel. In a 
tight market, with the respective national 
populations clamoring for maintenance 
of accustomed consumption and rapid 
growth, the temptation to break away 
and pursue one’s own benefit would be 


‘very strong. The. consuming countries 


would, in other words, be subject to the 
same kinds of centrifugal forces that nulli- 
fied OPEC during the 1960’s. The behavior 
of the European buyers during the recent 
days of the Arab embargo does not en- 
courage the belief that coordination of 
consuming countries’ policies would be at 
all easy. 

The rate of growth of demand is obvi- 
ously a key question in the long-run be- 
havior of international petroleum markets. 
For illustration, let us contrast the effects 
of a rate of growth of 8 percent (roughly 
the average rate of increase in world con- 
sumption for oil during the last five years) 


y 


VOL. 64 NO. 2 


and 4 percent per annum in world demand 
between now and 1985. Let us consider 
only the (present) non-Communist world. 
Proved and published crude oil reserves 
(excluding the Communist bloc) at the end 
of 1972, according to the Oil and Gas 
Journal, were 77.5 billion tons. Consump- 
tion in 1972 was about 2.2 billion tons: a 
comfortable average reserve/production 
ratio of 35 to 1, though it varied consider- 
ably from region to region. (All these fig- 
ures are from BP Statistical Review.) If 
consumption grew at 8 percent per annum, 
it would mop up about 51 billion tons of 
the present 77.5 billion by 1985. How 
much in hew reserves would be added by 
1985? Let us assume something over 50 
percent of the recent figure, or another 
40 billion tons or so outside Russia, China 
and Eastern Europe. This is perhaps less 
than the world industry could add in that 
space of time, but a 50 percent replace- 
ment of reserves in thirteen years would be 
no mean achievement. 

Proved reserves in the “free world” 
(77.5 billion at the end of 1972) amounted 
to about one-third of the estimated ulti- 
mately recoverable supplies of oil. (These 
are estimated by Shell Oil Company at 
about 1.8 trillion barrels, or 240 billion 
tons. See also the estimates reported in 
U.S. Energy Outlook, 1971: at usually 
assumed recoverability ratios, upwards of 
2.1 trillion barrels, 290 billion tons, re- 
coverable for the world, or less than 250 
billion tons for the non-Communist world.) 
An increase of 40 billion by 1985 would 
bring the developed fraction almost to 50 
percent of the recoverable total. 

Meanwhile, however, consumption 
would increase from 2.2 billion to almost 6 
billion tons. Reserves used in the interim 
(51 billion tons) would not be fully re- 
placed; reserves in 1985 would be about 66 
billion tons, and the reserve/production 
ratio would have fallen to eleven to one. 
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If such a process were anticipated to 
begin in 1973 and actually materialized, 
there wouldn’t be much price-cutting by 
OPEC. 

On the other hand, assume that demand 
will grow at 4 percent per year. (This is a 
higher rate than was being assumed in 
many authoritative publications a few 
years ago, and higher than that projected 
in The Oil Import Question.) The total 
consumed, 1973-1985, would be about 38 
billion tons, less than the assumed new dis- 
coveries of 40 billion, and the remaining 
reserves of 80 billion in 1985 would be 
over twenty-one times the production of 
3.7 billion in that year. But if lower rates 
of demand growth were anticipated, ex- 
pected world prices would not increase as 
fast as in the preceding case; reserve addi- 
tions would be somewhat less as a result, 
but the ratio to production would almost 
certainly be higher in the 1980’s than in 
the 8 percent case. 

From the observation point of late 1973, 
we do not know with any certainty what 
discoveries and development will occur 
over the next decade and a half (nor, of 
course, will they cease in 1985; we some- 
times speak as if getting through to that 
target date comprised the whole problem.) 
The above assumption of a 50 percent 
increment could be laughably wrong. The 
high growth of demand, resulting in 
higher prices, could stimulate larger addi- 
tions. But what we know now indicates 
that over two-thirds of that increment 
would probably be developed in the Mid- 
dle East, and over half would be in Saudi 
Arabia. Hence the incremental demand 
must be concentrated on that one supplier, 
which will lead to difficulties if demand 
grows faster than the Saudis are willing to 
expand output; as mentioned previously, 
Saudi production is not necessarily going 
to rise to a ratio of reserves that Western 
oil companies would consider efficient. If 
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they hold production to 8 or 10 million 
barrels per day instead of permitting 
planned increases to 20 million-within the 
next few years, there is no evident place 
for the Western world to turn to make up 
all of that difference, though some extra 
output may be forthcoming from Iran and 
Iraq. 

Nor do we know with certainty what 
demand will be during the next 15 years; 
that will depend in part on the energy 
policies that Western countries and Japan 
decide to adopt. A high (and climbing) 
world price of oil will hold down demand 
growth, to be sure, but at the cost of enor- 
mous scarcity-rent transfers to the produc- 
ing countries. Availability of substitute 
fuels at certain price horizons will help, of 
course, by increasing the elasticity of 
demand when those points are reached. If 
high demand growth is strong enough to 
sustain high prices, the consuming coun- 
tries’ governments can transfer some of 
those rents back to themselves by impos- 
ing large import taxes on foreign petro- 
leum. But it may well be doubted whether 
a projected growth rate or shift of the 
short-run world demand curve for petro- 
leum of 8 percent per annum would be 
consistent for long with the price levels 


that the key producing countries are now ` 


contemplating. Moreover, the consuming 
nations can help to kick the demand off 
the highly inelastic short-run curve onto, 
or toward, the more elastic long-run curve 
by adopting specific supplementary poli- 
cies to retard the growth of demand and 
encourage the use of substitutes. The 
changes in patterns of use should not be 
regarded as adjustments to a transitory 
situation. 

Will these developments—appearance 
of higher long-run elasticities of demand at 
higher prices, supplemented by efforts of 
consuming countries to restrain demand 
growth still further—cause a long-run sur- 
plus of supply to appear again so that un- 
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restrained rivalry will break out and prices 
will decline as they did in the 1960’s? I 
doubt it, though any forecasts could be 


totally destroyed by discovery of four or | 


five new Kuwaits off the coasts of Aus- 
tralia, Massachusetts, Alabama, Ireland, 
and Norway. I think that restraint of 
demand growth at best will curb exploita- 
tion of the Western world (both econom- 
ically and politically) and help to remedy 
some deficiencies in the economic calculus 
of conservation. 

It is to be hoped that the world has be- 


gun to learn what exponential growth rates 


of 6 or 8 percent for petroleum can mean 
in the long run. Even 3 or 4 percent could 
be too much for an exhaustible resource 
unless suitable substitutes can be devel- 
oped in time, including those still beyond 
our technological horizons. Frantic efforts 
on the supply side to develop, additional 


reserves of petroleum really only shift the 


exhaustion curve toward the present. In 
view of the great uncertainties of techno- 
logical development, one may legitimately 
doubt whether we can buy enough time 
by working on supply side alone. 

Along with the economic uncertainties 


of growing dependence on petroleum we ` 


must not forget the political ones. In- 
creased dependence means increased vul- 
nerability in both dimensions, and the 
political may well be more significant than 
the economic. What might have been said 
about the political effects as late as Sep- 
tember is no longer necessary: they are 
unrolling before our eyes. We will probably 
go to considerable lengths to prevent them 
from happening again. Reduction in pro- 
jected demands for imported petroleum 
would help the Western Alliance to retain 
some measure of freedom of action in 
world politics. 
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Politics, Economics, and World Oil 


By M. A. ApELMAN* 


Zen Buddhist monks used to torment 
novices by asking: “What is the sound of 
one hand clapping?” That sound has be- 
come deafening in recent years: the official 
predictions that because world oil con- 
sumption will increase, oil must grow more 
scarce and the price must increase. But 
scarcity is the pressure of demand upon 
supply. To omit either element is non- 
sense. They are united in the true measure 
of scarcity, long-run marginal cost. The 
only relevant question is whether, as con- 
sumption grows, society must keep putting 
more or less into the ground to get out 
another barrel. 

Long-run marginal cost is mostly the 
return on the investment needed to de- 
velop additional capacity. Failure to dis- 
cover new flush reservoirs means ever 
more intensive development of old fields, 
hence rising development investment and 
cost per unit, and. rising prices. Antici- 
pated price-cost increases delay develop- 
ment of some deposits, forcing more inten- 
sive work on the remaining ones, hence 
higher costs. Thereby a development cost 
increase serves as a distant early warning 
signal of future scarcity, bringing it into 
the present. Conversely, a stable (or de- 
clining) marginal cost means no greater 
scarcity, and this is the actual case. For 
the Persian Gulf, or even for the whole 
world outside North America, real costs 
have been sharply declining, and even if 
they were now to reverse course and climb, 
. as is always possible, they would be a 
negligible fraction of price. The current 
flood of projections from here to eternity 

* Massachusetts Institute of Technology. I wish to 
thank Harry J. Colish, Richard L, Gordon, Richard B. 


Mancke, and Joseph L. Yager for comments on an ear- 
lier draft; errors are my own. 
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is a pitiful and futile attempt to replace 
the price-cost thermometer-thermostat, 
but they are official truth. One projects 
“needs” and “amounts available” to find 
a “surplus” or “deficit” regardless of elas- 
ticities of demand or supply. 

A Royal Dutch Shell executive sums up 
the world oil market: “The underlying 
situation of supply and demand remains 
one of potential surplus. Yet the producing 
countries manage to reap the rewards of a 
sellers’ market by creating a producer’s 
monopoly” (Geoffrey Chandler). ` 


I. Monopoly 


The multinational oil companies are not — 


4 


junior partners but rather agents of that. 


monopoly, the members of the Organiza- 
tior. of Petroleum Exporting Countries 
(OPEC) (but not OPEC itself). Aside from 
short-term flights, the price is now around 
$8 and (probably) close to the long-run 
profit-maximizing level set by the compe- 
tition of substitute energy sources, as the 
Shah of Iran has stated (Vew York Times 
[NFT], Dec. 24, 1973). The official truth 
stated by Secretary of State Henry 
Kissinger, that prices have risen because 
of a surge of demand against inelastic sup- 
ply (VYT, Dec. 12, 1973), is in utter con- 
flict with the- fact of enormous supply 
elasticity at cost of at most one-fortieth of 
the current price. 

The popular slogan “avoid overbidding”’ 
suggests that oil prices have been bid up by 
demand exceeding supply, which is un- 
true, and also betrays a misunderstanding 


1 Elementary 2conomics is ignored in grain as in oil: 
the Department of Agriculture’s Economic Research 
Service was never consulted on the notorious 1972 
wheat sale to Saviet Russia (VYT, Oct. 7, 1973). 
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of what has been happening in 1972-73. 
Current supply-demand ‘fluctuated, with 
occasional excess capacity. But the de- 


mand for crude for later delivery was in- - 


satiable because buyers knew prices were 
going to be raised. Buyers had little down- 
side risk. If the producing countries de- 


livered at the contract price, buyers would - 


make a speculative gain; if they delivered 
at the expected higher prices little would 
be lost. Whereupon the OPEC countries 
turned around and cited the rising con- 
tract prices as a reason for raising their 
taxes—thereby putting a firm tax floor 
under the higher prices and validating the 
expectations. “Reasons” are as plentiful as 
blackberries; what matters is the power to 
raise the price of oil close to the cost of 
_ (expensive) substitutes. 

Monopoly means control of supply, 
hence power to stop it, hence dependence 
and insecurity. Food is more essential than 
fuel, yet nobody is “dependent” on any 
farmer or on all farmers together, because 
farmers cannot act together to control and 
if need be withhold their production. Our 
“dependence” on imports exists only be- 
cause of the cartel and (in the short run) 
the Arab majority bloc. Its history is ex- 
tremely important: ‘‘those who ignore the 
past are condemned to repeat it,” and we 
have already repeated it once. The key 
words in that history are threats by the 
producers, and collaboration by the con- 
suming nations, especially the United 
States. The threat of an embargo gave the 
cartel its first triumph: the Tehran 
“agreements” of February 1971, whose 
expected and actual effect was to raise 
prices at a time of slack demand. The 
documented record of the 1970-71 events 
shows that only afler American-sponsored 
capitulation to producing country de- 


mands in January did anyone dare vcice - 


public threats. The American policy maker 
did not blush to tell a Senate committee 
that threats had been made before the ca- 
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pitulation—and ceased upon his request; 
see M. A. Adelman (1973). He later ex- 
plained that the threats had been made 
privately (James Akins). This evades the ` 
issue; threats are made in private so that 
they may be denied, reinterpreted, or re-. 
pudiated. And to say that the threats 
ceased is completely false in the light of the 
numerous public statements which culmi- 
nated in a formal OPEC resolution, issued 
just before the Tehran agreements, threat- 
ening “total embargo”—and equally nu- 
merous threats since. 

The first triumph of blackmail an- 
nounced more to come—-as some were then 
denounced for saying. Our government 
“expected the previously turbulent world 
oil situation to calm down following the 
new agreement.” In fact, the five-year 
Tehran agreement lasted four months, and 


_after several “revisions” was pronounced 


“dead” last fall when the Persian Gulf na- 
tions unilaterally raised prices. Perhaps 
they were bored with what an oilman 
called “the charade of negotiations.” 
(NYT, Oct. 19, 1973.) But the American 
policy maker may be right in claiming that 
the Tehran agreements “worked well” 
(Akins)—from his point of view. So also 
with the proposal for preferential entry 
into the United States for Saudi Arabian 
oil—the most insecure source conceivable. 
The State Department was “enthusiastic” 
(Oil and Gas Journal [OGJ ], Oct. 9, 1972), 
for reasons not explained. Nobody can 
doubt that its “exaggerated talk of an 
energy crisis greatly strengthened the bar-- 
gaining power of the Arab states” (Petro- 
leum Press Service [PPS] Nov. 1973). 


II. Shooting War and Economic War 


Middle East politics, specifically the 
Arab-Israel tension, have had no effect on 
the price, and a Middle East settlement 
will do nothing at all to keep the price 
from increasing to the monopoly level. 
The producing nations will take what they 
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can get. The monopoly revenues make 
peace unlikely. (See below.) 

The shooting war and economic war 
waged by a subgroup of the cartel—the 
Arab oil producers—were invited by re- 
peated American statements, of which the 
public record is probably only the tip of 
the iceberg, and whose complete explora- 
tion would richly repay a Congressional 
inquiry. The Saudis were told they were 
the last. best hope of civilization, we had 
to have their oil, and would they not 
please produce it, even though it was not 
(we said) in their economic interest to do 
so? No revenues were high enough to in- 
duce the Saudi government to agree to big 
production increases; something extra 
must be done for them. (Wall Street 
Journal [WSJ], Aug. 15, 1973; OGJ, 
Sept. 10, 1973.) This was a self-fulfilling 
prophecy. For if we believe it and are 
willing to do something extra for the 
Saudis, they are glad to demand it. 

The buyer is asking to be had who tells 
a seller, “I know you don’t want any more 
business but please just to do me a favor 
won't you sell me something?” There are 
few such buyers because they don’t stay 
in business very long. Not so in govern- 
` ment, 

Sheik Yamani, the Saudi Arabian petro- 
leum minister, recently asserted that be- 
fore the recent cutbacks, when Saudi 
Arabia was producing eight million barrels 
per day (MBD), “we were producing at a 
much higher rate than what we should for 
our economy (Meet the Press [MP], Dec. 
9, 1973). And that was a sacrifice on our 
part.” It amounted to “losing money.” 
Sheik Yamani says, without a smile, that 
his government has been producing not 
for its benefit but for sweet charity. He 
speaks as a man who expects to be be- 
lieved. But thats no wonder, for the 
United States Government was saying this 
publicly before he was. 

But if eight MBD is a production rate 
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“much” too high for Saudi Arabia’s good, 
twenty MBD is catastrophically too high, 
and we will owe them three times as much 
or more in 1980 than we do now. To keep 
the oil flowing, we will impose a just peace 
in the Middle East this year. Next year it © 
will have to be even more just, and the 
year after that... and so on. 

This official truth about needing to do 
something for Saudi Arabia, because it is 
not worth their while to expand output, is 
all implicit, never set down for analysis. 
But it appears to rest on two assumptions. 
(a) “Oil in the ground appreciates faster 
than money in the bank,” abbreviated 
OGM B. It is often embellished by saying 
that the dollar has depreciated, and prices 
on the New York Stock Exchange have 
gone to pct, ergo, there is no place to ~ 
invest. In fact the dollar may be an under- 
valued currency, or payment may be in 
another, and in any case the annual vol- 
ume of capital formation in the developed 
world (not to mention the total stock of 
‘existing purchasable assets) is many times 
“the future revenues of even Saudi Arabia. 
But let that go: OGMB is at best meaning- 
less without specific numbers. The current 
price of Persian Gulf oil is about $8. If 8 
percent is a safe interest rate, then a bar- 
rel is worth holding, instead of a corporate 
bond, for four years for an expected price 
rise to $11, and for nine years for an ex- 
pected price of $16. The price is not going 
to appreciate indefinitely at 8 percent per 
year: it is not going to $32 in eighteen 
years, nor to $64 in twenty-seven years. 
But Saudi Arabian crude reserves are fifty 
times current output, and can be greatly 
increased at negligible cost. They are held 
back in order not to wreck prices. OGM B 
is an irrelevance in a noncompetitive mar- 
ket. 

(b) Saudi Arabia (and others) will limit 
their oil revenues to what they “need.” 
This means—if it means anything—that 
they will hold back output short of the 
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monopoly optimum, i.e., the point where 
it maximizes the present’ worth of their 
assets. It is an odd assumption, to say the 
least, and quite unsupported. If King 
Faisal acts like a true dynast to serve his 
successors, family, retainers, friends, etc., 
the best way to insure this is to maximize 
present worth. 

We are better off with less talk of “need” 
and a little thought about .economics. 
Saudi Arabia, like the U.S. Steel Corpora- 
tion or the Texas Railroad Commission in 
other days, has the usual problem of Mr. 
Big in a cartel: find the combination of 
price and quantity which will maximize 
group profits—or more generally, best 
serve the economic interests of the pro- 
ducers. They can fix the price and let the 
price determine quantity; or fix the quan- 
tity and let it determine price, but these 
are only two routes to the same goal. No 
blandishments will make them expand 
output; anyone who thinks he can per- 
suade them is merely stroking his ego and 
reminding us ‘how right was a Scottish pro- 
fessor of moral philosophy who warned 
against the ‘‘overweening conceit” of men 
“in their own abilities.” Repeated assur- 
ances of how badly we need them are sim- 
ply taken as evidence of inelastic demand 
and signal the monopolist that there is 
greater profit in even greater restriction. 

The drift of American policy was visible 


in these statements that we owed Saudi. 


Arabia, to whom we sent as ambassador 
the principal architect and defender of the 
Tehran “agreements.” His earlier state- 
ment that “a sellers market arrived in 
June 1967” disregards three years’ price 
decline but reveals his belief that the 
Six-Day War was a calamity to be re- 
versed. He “think(s) the OPEC countries 
should be granted ‘substantial increases,” 
in order to induce alternative energy 
sources needed “to avoid an energy crisis 
in the 1980’s, or 1990’s,” a “crisis” again 
assumed, never explained. Also, “price in- 
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creases will hurt America’s commercial 
competitors Europe and Japan,” and 
Saudi Arabian revenues would mostly be 
invested in the United States (Economist 
[Ec.], Nov. 26, 1973). 

Saudi Arabia “planned the Arab strat- 
egy for the [1973] Middle East War,” 
both shooting war and economic war 
(LeMonde [LM], Oct. 9, 1973; NYT 
News of the Week in Review [NWR], Oct. 
14, 1973; OGJ, Oct: 15, 1973; NYT, Nov. 
10, 1973; see also NYT Mag., Nov. 18, 
1973). King Faisal and Prince Saud 
al-Faisal had stated they needed to put 
pressure on the United States. But “the 
U.S. can get along without Arab oil until 
the end of the decade” (OGJ, Sept. 12, 
1973). Therefore it was necessary to re- 
duce total production deeply and deprive 
others of more oil in order to deprive the 


. United States of less. A selective embargo 


was taken seriously by our principal policy 


maker but by nobody else (Akins 1973). 


III. Surrender Without a Fight 


The cutbacks have been a great political 
success. We are right back to the 1930’s, 
when European nations looked for a deal 
with the aggressor in the hope he would go 
jump on somebody else, and when German 
generals opposed to aggression were dis- 
credited by the willingness of the Western 
powers to give away other people’s lands 
and lives; so too the moderates among the 
Arabs. For, confronted with the cutbacks, 
the Europeans and Japanese stood clear 
of the Americans, however dangerous that 
was for them. More important, in my 
opinion, was their inaction at home: oil 
stocks were not spread over time by ra- 
tioning, i.e., not used as a defensive 
weapon to gain time wherein to carry out a 
plan, but as a means of putting off the un- 
popular decisions to curtail demand. Most 
important was European eagerness to col- 
laborate with the Arabs rather than each 
other. “Arabs don’t have to police their 
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own boycotts. Sycophant nations are 
doing it for them” (WSJ, Nov. 6, 1973). 
The Common Market countries refused to 
ship or pool oil resources, as requested by 


the Dutch who had been picked out as a. 


special victim. Apparently the Dutch are 
getting some covert help—but only after 
they threatened to cut off natural gas de- 
liveries to France and other nearby coun- 
tries. 

Japan had been more pro-Arab than any 
large country but France, and had stood 
aloof from other consuming nations, lest 
they offend (Petroleum Intelligence Weekly 
[PIW], May 14, 1973), only to find itself 
accused of “odious neutrality” (NYT, 
Oct. 18, 1973). Saudi Arabia was ready to 
make new demands “because of their suc- 
cess in recent years in enforcing a boy- 
cott...” (WSJ, Nov. 7, 1973; NYT, Nov. 
9, 1973). 

A cut in British deliveries “. . . is clearly 
causing embarrassment to the government, 
which... had received assurances [sic] 
from Arab countries...” (Platt’s Oil- 
gram [POPS], Nov. 20, 1973). The 
French government is embarrassed over 
reduced supplies (MFT, Nov. 20, 1973). 
Such governments are especially reluctant 
to begin rationing because it would be an 
“admission of failure,” i.e., groveling did 
not insure oil supply (PIW, Nov. 19, 
1973; LM, Nov. 23, 1973). 


The servility of consuming govern- ` 


ments, playing the Abbe Alberoni to the 
Arabs’ Duc de Vendôme (see Luigi 
Barzini), has made the original Arab de- 
mands of no importance. A weapon which 
makes consumer nations shake like jelly 
cannot be contained by a scrap of paper 
enumerating Israeli security or Palestin- 
ians’ rights, etc-—there are far bigger ob- 
jectives now to be considered. Moreover, 
Saudi money, to be multiplied many fold, 
can procure more arms from many sources, 
freeing the Arabs from whatever control 
the Soviet Union might exercise. This 
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makes fresh wars likely if not inevitable, 
especially when the Saudis begin shopping 
for the nuclear weapons they can well 
afford. Already there is a semiofficial 
Egyptian call for nuclear weapons, which 
would cost only an estimated $1 billion, 
stimulated by “a high-level Washington 
visitor” to Cairo (NYT, Nov. 24, 1973). 


IV. Economic Failure, Political Success 


Yet the cutback failed badly to reduce 
American supply. At its maximum (as of 
December) it amounted to 4.7 MBD, 
about 14 percent of all oil moving in inter- 
national trade. Hence had there been just 
enough leakage and diversion to put us as 
well off as oil importers generally, our im- 
port loss would have been about 14 per- 


‘cent. Now, for the four weeks ending 


November 16, our combined imports of 
crude and products averaged 6.55 MBD. 
Since the boycott date was October 17, 
and Persian Gulf—U. S. transit time is 
about a month, this amount measures the 
preboycott level of shipments. For the 
next four weeks, through December 14, the 
average was 6.10 MBD, indicating a loss 
of about 450 thousand barrels daily, 7 per- 
cent of imports, about 2.4 percent of total 
supply. The truly vulnerable place was the 
East Coast’s heavy reliance on residual 
fuel oil, much from Caribbean and Ca- 
nadian refineries which also ran some Arab 
crude oil and might therefore be forced to 
stop all shipments to this country in order 
not to lose some supply. An Arab resolu- 
tion of November 26 to cut off the Carib- 


-bean and other transshipment centers 


(OGJ, Dec. 10, 1973) shows that by mid- 
November the Arabs realized their failure 
and their resolve to damage this country 
where they could. Yet on November 8 our 


-ambassador to Saudi Arabia had warned 


that the plight of the East Coast would be 
“critical” if Arab oil supplies were not in- 
creased “in a matter of days” (sic) (NYT, 
Nov. 10, 1973). This was wildly untrue. 
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The Arabs’ 25 percent cutback in their 
production was scheduled originally to 
keep increasing 5 percent per month until 
Israel withdrew to her 1967 boundaries 
and “the legal rights of the Palestinian 
people” were restored. But the Arab oil 
exporters’ meeting of December 26 re- 
duced the cutback to 15 percent, ignored 
the two conditions, and let it be under- 
stood that the cutback would be cancelled 
upon Israeli withdrawal from the west 
bank of the Suez Canal (NYT, Nov. 26, 
1973). Furthermore, the “friendly” na- 
tions (Britain, France) were guaranteed 
Arab oil even in excess of the base amount 
(September 1973), which means that their 
previous imports of non-Arab oil are com- 
pletely freed for the not-so-friendly (Ja- 
pan). or the unfriendly nations (United 
States, Netherlands). 

To what extent this failure of the pro- 
duction cutback to reduce U.S. supply is 
due to cheating by the Arab producers 
and to diversion of non-Arab oil is as yet 
impossible to say. 


V. Monopoly Harmful to 
Consuming Nations 

Relief at this failure should not obscure 
the fact that the oil cartel is very harmful 
to American interests. (a) In 1974 cus- 
‘tomers, including us, will be paying out 
well over $100 billion, and over 1972-80 
cumulative the transfer to the producing 
countries will be several times that. The 
richer these nations are, the -better they 
can maintain an embargo to make supply 
yet more insecure—as the Arab production 
cutbacks remind us. (b) The world mone- 
tary system will be harmed by huge 
amounts of liquid funds ready to move at 
a moment’s notice, not to serve the 
holders’ malice (the usual straw man) but 
for self-protection. Controls on ‘capital 
movements to prevent this danger will in 
themselves be harmful. (c) Restrictions on 
American imports, because of the expected 
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oil deficit, have already embroiled us with 
our main trading partners in Europe and 
Asia, not only because of John Connally’s 
bluster and bullying but also over the sub- 
stance of our demand to get more than we 
give (NYT, May 10, 1973). 

(d) The risk of mineral exploitation in 
less-developed countries is much greater; 
concessions and contracts are now worth- 
less.: (e) The hope of a rule of law for the 
world’s oceans has gone by the board be- 
cause of the hugely inflated artificial 
value of any possibility of oil. (f) A vast 
arms buildup is just beginning in the 
Persian Gulf. Producers have billions 
available and every little patch of barren 
ground or barren seawater is actually or 
potentially worth fighting over. 

‘The arms buildup reminds us that al- 
though the oil monopoly will cost us dear, 
there will be gains for exporters and for 
contractors for construction, investment 


. management, public relations, etc. There 
‘will be plums for many in the industrial- 
ized nations and crumbs for less-developed 


countries. Those “working for the petro- 
dollar,” paid or enriched by the monopoly, 
are highly influential. Moreover, each in- 
dustrialized nation can hope that the bur- 
den will be borne by them in proportion to 
their oil consumption, but that they will 
get a disproportionate share of export and 
investment business. M. Pompidou ap- 
pears to have talked to King Faisal of little 
else but French exports during their May 
1973 meeting (LM, May 15, 1973); he is 
now “shocked” that anyone thinks exports 
have much to do with his Middle East 
policy (LM, Nov. 19, 1973). 


VI. Implications for Policy 


Only in the long run’ can we get the 
cartel off our backs, and it will not be easy, 
quick, or cheap. It is necessary but no 
longer sufficient to stop the oil producing 
companies from being the vehicle for the 
price-fixing agreement of the producing 
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governments. (1) Expelling the companies 
and losing their know-how would be a huge 
waste of resources, harmful to all. But if 
they simpy produced (and developed and 
explored) and were paid in money or a 
modest skare of the oil, the producing 
countries would have to do their own sell- 
ing and monitor thousands of transactions 
all over the world. The companies have 
managed the difficult task of determining 
output shares because they have sold the 
bulk of the final product; the producer 
nations would inherit the task without 
the means. Nothing in the history of the 
trade suggests they would succeed; even 
the tight cartel of the 1930’s was eroded, 
and it never faced an independent refining 
industry. 

A managing director of Royal Dutch 
Shell has well said that in buying from pro- 
ducing countries the multinational oil 
companies “have formidable advantages.” 
(See G. A. Wagner and A. Glimmerveen.) 


Once they become “formidable” buyers of _ 


crude oil rather than tax collecting agents, 
the market will look considerably differ- 
ent from what it does today. The oil com- 
panies are a big gun pointing toward the 
consuming countries, which ought to be 
pointed the other way. Hence real na- 
tionalization is greatly to the advantage of 
the consuming countries. 

The producing countries may yet oblige 
us, as did Algeria and Iraq, by first expell- 
ing the companies and then inviting them 
back as contractors or by doing their own 
selling of most of their oil as “participa- 
tion.” This is good for the individual 
country in the short run and bad for the 
group in the longer run—the classic cartel 
dilemma. It is imprudent to assume they 
will be so helpful, but the chances of this 
happening look better in late 1973 than I 
expected a year earlier; see Adelman 
(1973). Perhaps such prophecies will be 
realized as those of Thomas R. Stauffer in 
1970: “We conclude... that prices will 
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probably sink below the $1.15 level and 
that . . . non-concessionary oil will drive 
out concessionary oil.” The price-under- 
mining effect of direct sale by the produc- 
ing countries’ national companies (“‘noncon- 
‘cessionary oil’) remains a key variable if the 
consuming countries want to make it one. 

The American government ought not to 
force American companies into being con- 
tractors, since they would merely be dis- 
placed by European or Asian companies. 
It must be done in unison or not at all. 

By the time most consuming nations 
see their interests a bit more clearly, some 
will have taken another step: put oil im- 
ports under quota, to'sell the tickets on 
sealed competitive bids. Any country 
which wished to expand or even retain its 
market in the United States would have to 
share its gains with the Treasury. This 
would not reduce the price of oil to the 
consumer. There would be in effect a tax 
on imported oil which would keep the 
domestic price level high also. (In my 
opinion a high energy price is desirable to 
reduce pollution and congestion. Those 
who disagree with this policy judgment 
may yet prefer to have the money go to 
the American not the Saudi government.) 

If the producing countries succeeded in 
collusively fixing quota ticket prices, we 


would be no worse off, but chances of suc- ° 


cess are small because it would not take 
much cheating to fill the quota. Detection 
of cheating would be difficult and might 
be made impossible by Theodore Moran’s 
suggestion that prices in any given bid be 
kept permanently secret. There would be 
no way of knowing whether any country’s 
higher exports were due to its cheating. 
The current price level is so much higher 
than the cost of producing oil, even in high- 
cost deposits—see Adelman (1972)—that 
trickles, then streams of new supply in the 
1970’s are a foregone conclusion, and they 
have been the bane of all cartels. Given 
supertankers and superports, a barrel of 
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oil anywhere in the world is a barrel every- 
where, at a transport cost of a dollar, 
which is little compared to the producing 
nation’s profit. Only the shortage of men 
and materials keeps this potential from 
becoming actual. But even now the pro- 
ducing countries are not deceived about 
the “world oil shortage.” Saudi Arabia, as 
mentioned earlier, tried for: preferential 
entry into the United States, which only 
makes sense when more people are trying 
to enter than there are places to set them. 
Venezuela keeps proposing worldwide pro- 
rationing. Iraq expelled the Iraq Petto- 
leum Corporation from the largest oilfield 
because they refused to expand output, 
which under the new regime will have 
doubled or tripled from 1972 to 1975. 
When the consuming countries want to get 
rid of the burden they can; but at present 
there is no will, hence no way. 


This brings us back ‘to the dismal pres- . 


ent and decisions to be made soon. The 


Arabs have failed to cripple us; the Ad- 
ministration is trying to snatch defeat from - 


the jaws of victory to serve some grand 
design not yet revealed to us. Our greatest 
immediate danger lies in a super-Tehran 
agreement for “cooperation” of producing 
and consuming states, announced by a 
flourish of trumpets on a TV spectacular, 
with the same promise made by the same 
people who brought us the first Tehran 
that this time “the previously turbulent 
world oil situation” will really “quiet 
down.” The ambassador to Saudi Arabia, 
who in 1972 told the Arabs that it was in 
their interest to curtail output, told us that 
for lack of oil: our condition would be 
“desperate” by 1976, (Adelman 1973) and 
thought the Tehran agreement had worked 
well, etc., has suggested a world commod- 
ity agreement to set oil prices and ensure 
availability (NYT, Apr. 16, 1973). It 
would be a one-way street, preventing in- 
dependent action by consumer states to 
promote price reductions. But if the mo- 
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nopoly holds and the price can be rigged 
higher, up it will go. A few weeks ago, in 
proclaiming the Tehran agreements dead, 
Sheik Yamani supplied a classic formula: 
“We in Saudi Arabia would have liked 
to honor and abide by the Tehran agree- 
ments, but...” circumstances had 
changed (Middle East Economic Survey 
(MEES) Sept. 7, 1973). Sheik Yamani 
may one day say that he and his col- 
leagues would have dearly loved to honor 
and abide by the Kissinger agreements, 
but... circumstances, etc. The super- 
subtle diplomat is no match for the fel- 
low who grabs what is in his reach, then 
asks if you want to fight to get it back. 
But it may not even be necessary. For in 
waving proudly an “understanding” with 
Saudi Arabia to let output increase to 20 
MBD or whatever, our government will 
not realize that there is ho meaning what- 
ever to an agreement which does not 
specify both quantity and price. For if 


Saudi Arabia’s interests are better served 
` by producing less, it raises price to where 


there is less demanded. 

-As regards supply outside this country, 
a sound world oil policy for the short run is 
to do and say nothing. There are some 
virtues in necessity. Without a world 
agreement, each producing nation will seek 
to maximize its own profit. If Saudi Arabia 
will for years play the statesman and hold 
back on output expansion, we are no worse 
off; if they retaliate against any rivals, we 
have gained enormously. Similarly with 
the consuming countries: some of them will 
recover from their panic and will begin 
inviting producers to make some special 
deals for disguised low prices, to put the 
cartel on the slippery slope. This country 
needs not ordnung but disarray in the 
cartel. But we cannot by statesmanlike 
action cure the nonexistent world oil 
shortage. 

However, there are some matters where 
action may help. Sheik Yamani warned in 
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early 1973 that any attempt at consumers’ 
self-defense meant “war,” and “their 
[i.e., our] industries and civilization would 
collapse” (Platt’s Oilgram News Service 
[PONS], Feb. 22, 1973). By November 9, 
he and his colleagues “are letting the word 
out that the present cutbacks in oil out- 
put are the limit.” The reasons mentioned 
are possible Western responses: food, 
manufactures (including armaments), and 
military action (NFT, Nov. 10, 1973). 
They who had talked of “war” and suited 
the action to the word understand the 
language. We had better learn it quickly. 

There is as yet no weakening in our in- 
fatuation with Saudi Arabia, to whom we 
seem resolved to return bounty for evil 
done to us. In late November “a very high 
official in the Nixon Administration who is 
a policy maker in this area” told a reporter 
“he feels King Faisal... at the last min- 
. ute would prevent any serious economic 
harm from being done to this country 
because he is at heart a friend of the 
United States” (MP, Nov. 25, 1973). 
Meanwhile, King Faisal is “angry with 
Mr. Sadat” of Egypt for being too cooper- 
ative with the Americans (£c., Nov. 24, 
1973). Without doubt the Saudis feel they 
have every right to be hostile to the United 
States, and it is not for an American to say 
they are wrong. But our safety demands 
that we recognize which way is down. 

The Saudi connection, which our gov- 


ernment values so highly, is no-asset but a . 


heavy liability. The profits of Aramco, 
whose protection is a perfectly legitimate 
national objective, will be kept at a level 
needed to secure incremental investment, 
and can scarcely amount to a billion dol- 
lars annually even if Aramco reaches 
20 MBD. If the Saudi investment port- 
folio reaches $100 billion, a 0.1 percent per 
. year management fee is the most the man- 
agement company can reasonably expect. 
This is less than the extraordinary expen- 
ditures already forced upon us this year by 
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King Faisal’s shooting war, and it is insig- 
nificant compared with the losses of na- 
tional product here and throughout the 
world, due to the oil embargo: 1 percent of 
GNP lost is $13 billion per year. 

In war one seeks not to be strong 
everywhere, but only at the strategic 


- points. For the non-Communist world the 


decisive point is the United States. This 
country should immediately take steps to 
separate itself completely from Arab oil 
sources. Once we are beyond the reach of 
oil cutoffs, they can no longer pressure us. 
Then there is no profit in tormenting 
Europe and Asia, and risking retaliation, 
as an indirect means of pressuring the 
United States. 

Our overseas imports before the cutback 
were about six MBD. Future imports will 
for a time be larger, but will come nowhere 
near the ten or more M BD freely predicted 
a short time ago, because of the drive for 
greater self-sufficiency. The four largest 
non-Arab oil exporters—Iran, Venezuela, 
Nigeria, and Indonesia—already produce 
thirteen MBD; and their production will 


grow substantially, Iran alone being a good | 


bet cor 10 million WBD in a few years, 
especially if we act. (Our current ambassa- 
dor to Saudi Arabia insisted in September 
1972 that Iran kad been interested in pro- 
duction increases, but no longer (OGJ, 
Sept. 25, 1973), which was contradicted 
by previous public evidence (OGJ, Aug. 
14, 1973, Sept. 4, 1973, Sept. 13, 1973), 
and also the expansion program decided 
early in 1973.) 

Two routes ought to be examined. One 
is to bar or penalize imports from countries 
declaring embargoes against us or pressur- 
ing third parties to embargo us (see above). 
Or the Unitec States could make contracts 


with any countries desiring preferential . 


entry, in return for which they would 
guarantee certain minimum amounts. We 
would of course have to promise—and 
keep our promise—to pay the very high 


) 


à 
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world prices. But as shown earlier, this 
~ price will likely be in the neighborhood of 
what it,would cost us anyway to prcduce 
at home from substitute sources. Richard 
Gardner has embarrassed our government 
by pointing out that Saudi Arabia has vio- 
lated their treaty with us providing for 
mutual most-favored-nation treatment 
(NYT, Dec. 19, 1973). We need only tell 
the Saudis their embargo on shipments to 
us is henceforth permanent, their status 
having been cancelled by their own act. 
As George F. Kennan, a respected 
scholar and ex-diplomat, has well siown, 
in saving ourselves, we save our friends 
abroad, by making boycotts against them 
unrewarding and therefore unlikely. 


REFERENCES 

M. A. Adelman, The World Petroleum Mar- 
ket, Baltimore 1972. 
——, “Is the Oil Shortage Real? OÑ Com- 
panies as OPEC Tax Collectors,” Foreign 
Policy, 9, Jan. 1973. 

J. E. Akins, “This Time the Wolf is Here,” 
Foreign Affairs, 51, Apr. 1973. 

L. Barzini, The Italians, 1964. . 

G. Chandler, “Some Current Thoughts on the 

- Oil Industry,” Petroleum Rev., Presidential 





INTERNATIONAL ENERGY SUPPLY i 67 


. address, Institute of Petroleum, 27, Jan. 
1973. 

G. F. Kennan, “And Thank You Very Much,” 
New York Times, Op. Ed., Dec. 2, 1973. 
T. R. Stauffer, “Price Formation in the East- 
ern Hemisphere: Concessionary versus 
Non-Concessionary Oil,” in Zuhayr Mik- 
dashi, et al., Continuity and Change in the 

World Oil Industry, Beirut 1970. 

G. A. Wagner and A. Glimmerveen, Pre- 
sentation to a meeting of financial analysts 
in The Hague on Oct. 4, 1973. 

American Petroleum Institute, Weekly Statist. 
Bull. (API). ; 

British Petroleum Statistical Review of the 
World Oil Industry (BP), 

Bureau of Mines, monthly releases (BP). 

Economist, London (Ec.) 

LeMonde (LM). 

Meet the Press, NBC Television (MP). 

Middle Eest Economic Survey (MEES). 

New York Times (NYT). 

New York Times, News of the Week in Re- 
view (NYT NWR). 

Oil and Gas J. (OGI). 

Petroleum Intelligence Weekly (PIW). 

Petroleum Press Service (PPS). 

Platt’s Oilgram News Service (PONS). 

Platt’s Oilgram Price Service (POPS). 

Wall Street Journal (WSJ). 


LESSONS FROM AND FOR THE, CURRENT 
ECONOMIC EXPANSION 


Three Lessons 


( + 


A review of experience during the current 
expansion leaves an economist sympa- 
thetic with Matthew Arnold’s metaphor 
about that “huge Mississippi of falsehood 
called history,” and at the same time un- 
easily feeling that Santayana had a point 
when he observed that those “who cannot 
remember the past are condemned to 
repeat it.” Experience during the current 
expansion has been a blend both of sur- 
prises and of economic relationships once 
again validated. 

The latter should not be overlooked. 
Fiscal and monetary policies did cool the 
boiling inflation, with about the usual 
lags, after 1969. The price level did re- 
spond. The acceleration in the rate of 
inflation was halted, and then it began to 
recede. The turn-about in these policies in 
1969 did generate a new expansion. And 
the over-heated expansion of 1973 is not 
out. of character with the course of fiscal 
and monetary policies in 1972. 

A certain back-to-the-drafting-board 
modesty on the part of our profession is, 
however, in order as we review the lessons 
to be drawn from this experience. Of the 
_ humerous candidates, my own comments 
will center around three. To some extent 
they are interrelated, but they are worth 
commenting upon seriatim. 

The first is that we need to take a much 
more complex approach to estimating the 
upper boundaries of our capacity to pro- 
duce, beyond which additional demand 
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pressures would increasingly express them- 
selves in inflation. While we all know that 
a point estimate of capacity implies a 
spurious precision and that the significance 
of the average unemployment rate varies 
with changes in the labor force and other 
factors, these overly simplistic guides con- 
tinue to wield an undue influence on de- 
mand management policies. The current 
expansion has been a dramatic case illus- 
tration of how misleading these indicators 
can be. The gap between potential and 
actual output was estimated to be 3.2 per- 
cent of real GNP for the fourth quarter of 
1972, and our productive potential was 
then estimated to be enlarging at the rate 
of 4.3 percent per year.' At the beginning of 
1973, therefore, we presumably had room 
for a rise or about 7.5 percent in real out- 
put. 

Obviously we had nothing like that kind 


of elbow room for expansion. We will have. 


achieved somewhat over a 4 percent ex- 
pansion in cutput during 1973 and then 
only with heavy pressures on the price 
level. And shortages of materials and plant 
capacity provide eloquent evidence that 
the economy has been pressed hard this 
year against the practicable upper limits 
of its capacity to produce. 

If we look at the pressure problem more 


broadly we find that there were warning - 


signals a year ago of pressures building in 
the economy. The proportion of companies 
reporting slower deliveries, for example, 
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had risen during the expansion (which was 
to be expected), but the striking thing was 
that by October 1972 it had already 
reached levels seen in only three other 
years during the last two decades. And by 


early 1973 it had reached record levels. ` 


The proportion of companies reporting 
commitments óf sixty days or longer for 
production materials was by year-end 1972 
higher than at any time in fifteen years. 

A second lesson from and for this expan- 
sion is that external developments are 
obviously destined to have a much larger 
influence on the course of the domestic 
economy than has been true in the past. 
When we examine our own economy dur- 
ing 1973 we see the extent to which swings 
in our external payments have affected 
the domestic economy. And the recert 
expansion vividly illustrates this point. 
While historically exports have been 4-5 
percent of our GNP, the rise in merchan- 
dise exports from the third quarter of 1972 
to the third quarter of 1973 was equal to 
17 percent of the rise in GNP and equal to 
an almost incredible 32 percent of the rise 
` in goods output. ` 

Imports, of course, rose also during that 
` year, but the net impact of external trans- 
actions did exert a major influence on the 
domestic economy. The demand for do- 
mestic output in nominal terms during the 
first three quarters of 1973 rose at the rate 
of 10.5 percent per year, but the sharp 
change in our trade position added anotker 
1.3 percentage points to the rate of 
growth in the total demand for domestic 
output. An increment of demand of that 
magnitude added to a rate of growth that 
already had the domestic economy hard- 
pressed was bound to produce a leveraged 
effect on the price level. 

` This all means two things. It obviously 

requires a more conscious and explicit 
effort to take external transactions into 
account in prognoses about the course of 
the domestic economy and in the manage- 
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ment of domestic economic policy. More 
important, the direction of needed new 
machinery for international economic pol- 
icy must be substantially altered. A larger 
proportion of our formal efforts directed 
toward new monetary arrangements and 
freer trade needs to be devoted to more 
explicit attempts to consult and coordi- 
nate domestic economic developments and 
policies among the more advanced econo- 
mies-——roughly, the Organization for Eco- 
nomic Cooperation and Development 
(OECD) members—or international dis- 
turbances will put into jeopardy not only 
prognostications about domestic economic 
developments but also appropriate poli- 
cies for demand management. 

My final comment has to do with pro- 
grams having a direct concern for price 
and wage developments. This is a vexa- 


‘tious question. Our own history in recent 
years seems to fit the OECD’s characteri- 


zation of international experience more 
generally. In its 1970 report, Inflation: 
The Present Problem, it observed that: 


The record seems to show fairly clearly 
that price-incomes policy of both the 
national bargain and guidelines variety 
has succeeded in restraining price rises 
for periods of up to one to two years. . 
To what extent any long-term success 
has been achieved, is, however, more 
doubtful and controversial. [p. 37] 


We have had in the United States a 
stiff program for price-wage restraint, far 
more severe than is usually implied by the 
amorphous term incomes policy. Even 
Phase III had far more bite than the con- 
ventional guidelines or monitoring system 
that have frequently been commended to 
the managers of policy. Even so, these 
have not shown us the way to price sta- 
bility. 

Moreover, international experience 
seems to suggest that these programs also 
produce growing imbalances in the econ- 
omy, at least to the extent that they have 
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a bite, after a year or so. We now see these 
_all around us. Artificially. large exports of 
materials, induced by a disequilibrium be- 
tween external and internal prices, pro- 
duce artificial shortages at home. A low- 
profit expansion has resulted—with corpo- 
rate profits as a percentage of national 
income far below levels of the mid-1960’s 
and with real corporate profits in the ag- 
gregate not even regaining their 1964-66 
average until late in 1972. | 

The immediate lesson to be drawn here 
is that our own wage-price program is now 
well beyond the point where the curve of 
its diminishing effectiveness has inter- 
sected the curve of rising distortions. The 
time has come for this program to be 
given an honorable discharge. 

For the longer run this experience seri- 
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ously raises another question. Would the 
economy perform better if, instead of ac- 
cepting the economic distortions that in- 
evitably cumulate from a price-wage pro- 
gram of doubtful long-run effectiveness, 
we allowed whatever shortfall from price 
stability we cannot prevent by using ag- 
gregative tools to express itself as open 
inflation? Experience during the current 
expansion is making an affirmative answer 
to that question look more persuasive. 
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A Strange Expansion 


By Wiu1am J. FELLNER* 


This has in many ways been a peculiar 
expansion. One. way to describe its 
strange characteristics is to say that quali- 
fications which in conventional presenta- 
tions tend to be relegated to footnotes 
have recently acquired great importance, 
and some central propositions which in 
conventional presentations receive most 
of the emphasis have recently deserved 
not much more than a footnote. I will use 
three illustrations of what I have in mind. 
They all relate to experience which I be- 
lieve should be kept in mind in the future 
though their importance may not be the 
same in successive cyclical expansions. 
They all are rooted in the fact that our 
rapidly expanding economy ran into short- 


ages of specific types of resources with un- ` 


expected suddenness. 


I. Potential Output and the Full- 
Employment Budget - 


_It has been emphasized all along that 
the upward-sloping line representing so- 
called potential output may change its 
slope from time to time. In the past little 
attention was paid to the fact that a 
change of the slope may be associated with 
the. fact that a given general unemploy- 
ment rate may correspond to different 
. degrees of labor market tightness at difer- 
ent times, but of late this complicating 
factor also has received attention. The 
fact thatthe slope of the so-called poten- 
tial output path can change because of 
_changing rates of increase of the labor 
force and of output per manhour has re- 
ceived attention all along. 

What I think has usually not been taken 
into account—except perhaps as a some- 
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what pedantic refinement—is that the 
position and slope of the long-run output 
path are apt to depend on kow the short- 
run movements of the economy are “‘engi- 
neered” by monetary and fiscal policy. I 
feel that the point has been driven home 
by our recent experience. 

In 1972 and early in 1973 our short-run 
expansion rate was very steep. Over- 
expansion became all the more pro- 


nounced because we ran into specific sup- 


ply limitations of an unusual and un- 
expected kind. Subsequently, the econ- 
omy needed to be “cooled.” Our growth 
has slowed and, for a while, will continue 
to slow to less than its long-run average 
rate even in the event that a recession in 
the conventional sense is avoided. In such 


circumstances, it may be advisable for 


_ monetary and fiscal policy to recognize 


the necessity of going through a phase in 
which the economy operates for a while at 
a higher unemployment rate than that ` 
developing subsequently. In our case it 
would in all probability have been neces- 
sary to do so even aside from our present 
energy shortage. To me it seems an exer- 


` cise of little significance and even of doubt- 


ful logical validity to try to find out what 
the deviations from “potential output” 
will have been during the phases of devel- 
opment which I am describing. The al- 
leged potential in question describes no 
norm for such a phase, e.g., for 1974. In 
such circumstances no good purpose is 


. served by endowing a trend line with 
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more meaning than it has by definition. 
What we can properly say is that given 
the imperfect state of foresight, policy 
makers were trying to adopt policies which 
by their lights would -place the economy 
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on the best possible short-run path, and 
that they also had some conception of a 
much smoother and more desirable path 
on which it might be possible to move 


from some future time on if at that time - 


foresight should prove more adequate. 
But it has become clear that the proper- 
ties of any such hoped-for future growth 
path depend importantly on short-run 
movements in the relatively near future. 
At all times one finds oneself in a situa- 
tion in which the imperfections of past 
foresight have led to various structural 
maladjustments which can be overcome 
only gradually, and failure to overcome 
these maladjustments would lead to a sig- 
nificant worsening of the properties of 
any feasible future path. That path does 
not live a life of its own but becomes es- 
tablished in part by how (and sometimes 
with what detours) we are trying to move 
toward reasonably stable long-run growth 
when we experience disturbances. 

These considerations suggest the need 
to qualify the fiscal-policy principle ex- 
pressing itself in full-employment budget- 
ing. In general they have made me skepti- 
cal toward principles implying that policy 
makers can first determine the properties 
of a long-run potential output path and 
then set the fiscal decision variables in 
such a way as to have a prompt and auto- 
matic push develop in the direction of that 
path whenever we are not on it. The path 
in question may prove a harmful figment 
of the imagination if we pay too little at- 
. tention to the timing of the moves in- 
tended to lead to a reasonably smooth 


long-run course and to the methods used - 


for getting there. 
On some occasions in the past it would 


have been unnecessarily pedantic to stress . 


these weaknesses of a conventional ana- 
lytical framework. Not so on the present 
occasion, and this should be remembered in 
the future. 
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II. Domestic Price Effects of Exchange — 
Rate Adjustments 

It has frequently been asserted that in a 
country with a small foreign trade sec- 
tor, changes in exchange rates are apt to 
have small effects on the domestic price 
level. A qualification has not been over- 
looked but its potential importance has 
usually received little attention. This time 
the qualification has proved very impor- 
tant. 

Ii significance attaches to that part of 
the domestically produced and domes- 
tically absorbed output which consists of 
close demand substitutes of exports or of 
imports, then no substantial price differ- 
entials will establish themselves between 
the internationally traded goods and com- 
ponents of the domestic output to which 
we attribute importance. As for the 
United States, a large fraction of our ex- 
ports and of our imports does have close 
substitutes on the demand side among the 
domestically produced and absorbed goods. 
It is, of course, true also that very signifi- 
cant sectors of our economy are producing 
goods and services the dollar prices of 
which will behave differently than those 
of the traded goods when exchange rates 
move. However, the prices of domestic 
agricultural products as well as of domestic 
materials used in generating energy do 
move together with traded goods. In a 
period in which the exchange rates of the 
dollar had become significantly reduced, 
this linkage with internationally traded 
goods added a good deal to the upward 
price pressure on commodities that were 
getting scarce anyway. 

In spite of their moderate weight in our 
various price indices, the prices of farm’ 
products and of sources of energy became 
the main culprits in the recent inflationary 
scene. They acquired great importance for 
the interpretation of recent developments 
because their prices have risen exceedingly 
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steeply. Hence the price link between these 
specific categories of domestically. pro- 
duced and absorbed goods on the one 
hand and internationally traded goods on 
the other also became very important, 
despite the small weight of foreign trade in 
American economic activity. 


Tl. Real Wages and Unit Labor Costs 


Economists have all along been aware 
of the fact that results obtained from two- 
input models—“labor and capital” models 
—are subject to qualifications, though in 
the present century we have become less 
reluctant to employ such models than, say, 
Ricardo would have been. Furthermore, 
economists: have all along been aware of 
the distinction between real wage rates 
and product wage rates, though normally 
we would probably have concluded—at 
least in an acceptable first approximation 
—that if in the private nonfarm sector real 
compensation per manhour increases no 
more than productivity, then employers 
are compensated for the money-wage in- 
crease by the sum of the productivity in- 
crease and the price increase. 

It would be no surprise to anyone in our 
profession that such a calculation may not 
come out precisely right, since it involves a 
crude approximation. But I think the 
“approximation” has rarely proved as mis- 
leading as recently. During 1973 real com- 
pensation per manhour will probably have 
declined somewhat in the private nonfarm 
sector, while productivity will have in- 
creased. At the same time money compen- 
sation per manhour in that sector will 
have increased steeply from the employer’s 
point of view. It will have increased in a 
` higher proportion than the sum of the 
sector’s productivity increase and of tts 
price increase. This may well turn out to 
have been the case even if the relevant pro- 
ductivity increase were interpreted as 
some reasonably defined average of the 
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private nonfarm sector’s long-run increase 
in manhour output and of the simulta- 
neous productivity increase. At any rate 
not even temporarily will the cyclical in- 
crease in the profit share have restored it 
to its normal cyclical high. 

The explanation is provided by the fact 
that real compensation per manhour would 
have risen steeply during the year if in 
computing real compensation we corrected 
the increase of money compensation not 
by the total consumer price index but 


merely by the nonfood component of that 


index (or, what is the same thing, if the 
food component had risen in the same pro- 
portion as nonfood). Even real wage rates 
in the narrower sense, excluding fringes, 
would have risen considerably when so 
calculated. Nonfood consumer prices and 
the private nonfarm deflator have risen 
very much less than consumer prices as a 
whole or than the GNP deflator as a 
whole. Of course, it makes no sense to 
exclude food prices when looking at the 
problem from the worker’s point of view; 
but from the typical employer’s point of 
view in the American economy, a steep 
increase in the prices of farm products 
and of finished foodstuffs is not an offset 
to rising money-wage costs. In the long 
run any appreciable discrepancy is very 
unlikely to persist between the rate of in- 
crease in money compensation per man- 
hour in the private nonfarm sector-and the 
sum of ‘the sector’s productivity increase 


-and the price increase of its products. 


However, there is reason to expect that 
the significant: difference between the 
interpretation of rates of change when 
seen from the typical worker’s point of 
view and when seen from the nonfarm em- 
ployer’s point of view will not last very 
long. This difference too belongs among 
the peculiarities of a recent period, though 
it should serve as a reminder that we do 
not live in a two-factor world. 
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Indeed, while the relative prices of 
scarce sources of energy will be rising, 
this will create a situation which is similar 
“in essence” to that just, discussed. “In 
form” the two phenomena are not similar 
because the fact that the change in labor 
compensation has been disappointing from 
the worker’s point of view and yet steep 
from the typical employer’s point of view 
has resulted mainly from a significant rise 
in farm prices, while the prices of crude oil, 
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_ coal, etc. are included in nonfarm prices 


along with the prices of industrial prod- 
ucts. Yet “in essence” the two phenomena 
will show similarity because a substantial 
rise in the prices of scarce energy sources 
affects the cost of living without resulting 
in a corresponding increase in the price 
which is implicit in the value added in 
industrial activities. In this regard the 
role of the crude.oil price or of that of coal 
is very similar to that of farm prices. 


Lessons from the Current 
Economic Expansion 


By PAUL A. SAMUELSON” 


I shall take literally my assignment on 
this panel and ‘discuss what lessons we 
have learned from recent macroeconomic 
experience. This means noting some sur- 
prising departures from previous patterns 
of experience. But it also means pinching 
ourselves and asking, What went right? 

Here, then, in ten minutes are ten les- 
sons learned or to be learned, which is at 
the rate of one lesson a minute. 

Lesson 1. Economists cannot forecast the 
future with precision. 

Lesson 2. Neither can anyone else, and 
‘the forecasts made by professional econo- 
mists are systematically better than any 

` made by brokers, bankers or businessmen. 
(Together, these lessons might constitute 
the “random dart” theory of getting a 
forecast: throw a coin at any one of the 
couple of dozen leading practitioners of 
the forecasting art, and you'll do about as 
well as if you try to pick out the very best 
one. In fact, it won’t matter much where 
your coin lands, you'll get almost the same 
‘forecast anyway—which leads to the next 
. lesson.) i a 
Lesson 3. Economists can succeed in fore- 
casting like each other. Roy Blough’s 


lysts is much less than the dispersion of 
their best guesses around where the future 
reality will lie. 

Lesson 4. Some economists manage to 
forecast worse than others. But a Darwinian 
process of selection—often self-selection 
when one deals with rational men with 
alternative uses for their leisure time— 
does serve to eliminate those whose com- 
parative advantage lies in cosmology or in 
futurism. After a man has said a dozen 
times, “If this forecast doesn’t turn out 
correct, I’ll hang up my gloves,” he finally ` 
does. However, there are exceptions to 
this rule: some masochists make a nice liv- 
ing out of being wrong in an interesting 
way, predicting every other year that the 
Dow-Jones average will go down to 200, 
where it will meet the dollar price of gold. 
Businessmen, who like to have their adren- 
alin run listening to a ghost story, will pay 
as much to listen to these ever-losers as to 
informed analysts. But my Darwinian 
proposition becomes irrefutable when I 
base it on the tautology that the born 


_ losers who stay in the forecasting game 
cease to. be regarded as economists by 


dogma still holds. Economists are like eight |. 


Esquimaux in one bed—the only thing you 
can be sure about is that they are all going 
to turn over together. I may add as a 
corollary to Blough’s Law: most econo- 
mists are going to be all correct together, 
or all wrong together. The dispersion be- 
tween forecasts by a score of university, 
bank, government, and corporation ana- 
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‘members of our guild. 


‘Lesson 5. An automatic computer can 
forecast better than an official government - 
agency. But an analyst with judgment can 
do better than an automatic computer. 
This is borne out, not only by the rather. 
sad performance of the reduced-form 
monetarist model of the Federal Reserve 
Bank of St. Louis, but also by Ray Fair’s 
audit of his own Princeton model, which 
does without any inputs of “judgment” 
and which thereby runs up a larger mean 
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square error than the leading judgmental- 
computer models of the Wharton, Mich- 
igan, DRI, Chase, or other type. 

Lesson 6. Judgmenial analysis cannot do 
without the computer. So much of the infor- 
mation that comes to any man of judg- 
ment these days has been massaged by a 
computer that the era is past when one 
could have a fair contest between a non- 
analytical observer such as Sumner Slich- 

.ter and a giant post-Keynesian macro 
computer model. Were Slichter alive to- 
day, he would make his forward strides of 
shrewdness while riding on the escalator of 
the computer. 

Lesson 7. Economists can forecast (well, 
almost forecast) everything but prices. In 
this sense they are the reverse of Oscar 
Wilde’s cynics, who know the price of 
everything and the value of nothing. When 
it comes to next March’s price of wheat, 
why should any Ph.D. be able to forecast 
that better than people who know a lot 
about the crops and milling industry and 
who have a lot of money riding on the out- 
come of their best guesses? All the things 
that are easy to forecast—that is, easy 
enough for a mere professor to foresee— 
can be expected to have already been 
taken into account by the speculative 
market. Indeed, if there were in Las Vegas 
or New York a continuous casino on the 
money GNP of 1974’s fourth quarter, it 
would be absurd to think that the best 
economic forecasters could improve upon 
-the guess posted there. Whatever knowl- 
edge and analytical skill they possess 
would already have been fed into the bid- 
ding. It is a manifest contradiction to 
think that most economists can be ex- 
pected to do better than their own best 
performance. But I am saying something 
more devastating than that. I am saying 
that the best forecasters have been poor in 


` ` predicting the general price level’s move- 


ments and.level even a year ahead. By 
Valentine’s Day 1973 the best forecasters 
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were beginning to talk of the growth reces- 
sion that we now know did set in at the 
end of the first quarter. Aside from their 
end-of-1972 forecasts, the fashionable 
crowd has little to blame itself for when it 
comes to their 1973 real GNP projections. 
But, of course, they did not foresee the 
upward surge of food and decontrolled 
industrial prices. This has been a recurring 
pattern: surprise during the event at the 
virulence of the inflation, wisdom after the 
event in demonstrating that it did, after 
all, it in with past patterns of experience. 
I know of no exception to this generaliza- 
tion. Monetarists have generally done no 


better in this regard, although some have 


thought thet there is somehow a closer 
link between M and P than between M 
and money GN P= P XQ. To be sure, some 
have been less unlucky in their guesses 
than others, but we all know what the 
corollary of that is. What seems to have 
thrown economists off is the fact that the 
Philips Curve seems to have worsened, 
both in the eyes of those who believe in the 
Phillips Curve and in the eyes of those who 
don’t (and use a different language to 
describe the same disappointing effect 
upon wages and costs generally of each de- 


‘gree of stagnation). Improvement in the 


rate of inflation is a mirage that econo- 
mists see eighteen months ahead; but just 


as the railroad tracks never seem to meet. 


as they appeared to do ten miles back, so 
that return to “normalcy” never seems to 
occur—not even after we have eupheniis- 


_ tically redefired normalcy to permit of 


2.5 percent annual inflation or more. Para- 
doxically, as soon as the analysts stopped 
underestimating wage increases, they be- 
gan to underestimate general price in- 
creases. One suspects that two things are 
involved: wishful thinking and perhaps a 
change in the structural difficulty of the 
economy in having steady or slowly grow- 
ing price levels. When their predictions go 
wrong, people usually find alibis in contra- 
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factual predictions incapable of being falsi- 
fied or corroborated. Thus, some say, “It is 
price controls that cause the error in my 
forecasts (in either direction!); but, of 
course, we shall never know what the 
world would have been like without those 
price controls.” Or they say, “If the Fed 
would do something (which the odds are 
against its doing), then the reality would 
agree with my forecast.”. Much of the dis- 
agreement for policy, but not all, comes 
from differences between advisers on how 
much sacrifice of short-term welfare they 
are willing to invest in now and in the 
near future for some hypothetical better 
behavior of the economy in the more dis- 
tant future. Those with a low rate of time 
` discount, who will cheerfully recommend a 
flyer in sadomasochistic austerity, are 
likely by the Darwinian process of politics 
to find themselves not in power for the 
period of time they say their therapy 
requires. 

Lesson 8. In recent years the U.S. econ- 
omy has been remarkably unprone to swings 
of inventory accumulation such as charac- 
terized our past history. Those who prior to 
the energy crisis predicted a genuine reces- 
sion for 1974 were counting on such an 
inventory slingshot effect to give them 
their downturn. But they may have to look 
elsewhere for their recession. 

Lesson 9. A microeconomic event such as 
an Arab oil boycott can loom large as a 
macroeconomic depressant. Most experts 
now think that if the boycott is more than 
a charade and a passing thing, real output 
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will decline in the first half of 1974. But 
we now realize that our Fisher-Keynes 
macro models do not tell us how to handle 
such a microeconomic restriction on sup- 
ply and productivity. It is not even clear 
that we should call such a downturn a 
recession, since it may not involve much 
wastage between our actual GNP and our 
producible GNP. However, to the extent 
that gasoline scares hurt the auto business 
and the suburban building market, some 
of the same secondary effects of conven- 
tional recession will become operative, call- 
ing for some of the conventional lean- 
against-the-wind policy measures. 

Lesson 10. The conventional wisdom that 
currency depreciation will improve the bal- 
ance of payments seems in 1973, at long 
last, to receive some support from the factual 
evidence. There have been more important 
things to worry about in recent years than 
which way the dollar would move in 
a regime of somewhat-flexible exchange 


_rates. 


T’ve still not drawn all the lessons taught 
by our recent times. Perhaps I may be per- 
mitted to give one final lesson, to grow 
wise on, so to speak. 

Lesson 11. Events of the last half dozen 
years have shown us how much economics 
remains an art rather than a science. Eco- 
nomics is exciting because what we study 
is hard, not easy. Once again, I think, 
experience has taught us the hard way that 
eclecticism in economics is, to paraphrase 
Justice Holmes, not so much a desirability 
as a necessity. 


A Plethora of Lessons from the 
-© Recent Expansion 


By OTTO ECKSTEIN” 


Judged by conventional business cycle 
standards, the recent expansion was so 
strange that one has to be careful not to 
impute every newly uncovered problem 
to the indefinite future. Things will not 
always be this bad, elthough one must 
admit that the incredible projections of the 
Club of Rome model are unrolling with a 
speed which seems to have us halfway to 
Doomsday just two years after the model’s 
publication. 

The pattern of the expansion. The econ- 
omy began to recover from the saucer-like 
recession at the beginning of 1971. Ini- 
tially, real growth was slow because busi- 
ness remained extremely cautious in its 
inventory and plant and equipment poli- 
cies, consumers continued to be frightened 
by inflation, and our international trade 
position continued to deteriorate. But by 
midyear, and particularly after the Presi- 
_dent’s New Economic Program was an- 
nounced, the economy took off in a growth 
spurt which produced an average rate of 
. real growth of 7.2 percent for seven quar- 
ters. The expansion was led by housing, 
which benefitted from the end of the 
1969-70 money crunch. The consumer sec- 
tor began to show large gains in the second 
half of the year. Business spending atti- 
tudes improved at the beginning of 1972 
and brightened once more in the closing 
months of that year. During 1973 .all pri- 
vate sectors except housing continued to 
advance and combined to produce another 
year of high growth. 

The growth of the seven quarters of 
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strong expansion was clearly unsustain- 


able. In terms of manpower, the gap of 


unutilized resources was not closed, but 
by early 1973 manufacturing capacity 
proved to be the bottleneck to further 
expansion. The agricultural price explo- 
sion, which also infected the industrial 
commodity exchanges, made the inflation 
acute; real purchasing barely rose; con- 
sumer debt was grossly excessive. The 
stock of housing and commercial buildings 
had become too large. The downturn was 
inevitable. As the contractionary phase of 
the business cycle began in the second 
quarter, the Federal Reserve belatedly 


tightened up on monetary policy, created . 


a brief money crunch, and thereby wors- 
ened the decline. As the finishing touch to 
this ill-starred cycle, the energy crisis 
broke upon us. 

Lesson 1: Less ET Jor demand 
management. Why did this business cycle 
develop into a classic, unsustainable 
boom? The causes lie in the previous cycle 
history and in the economic policies. The 
money crunches of 1966 and 1970 de- 
pressed the housing stock, producing an 
exceptionally buoyant prospect for the 
housing industry. Further, the massive 
tax reducticns of 1969-70 boosted con- 
sumer and business purchasing power, but 
the uncertainties of the Vietnam War.and 
the inflation slowed the response of spend- 
ing to tax reduction even beyond the nor- 
mal time lags. 

In retrospect, it is also clear that fiscal 
and monetary policies were too stimula- 
tive during the seven quarters of the rapid 
advance. The full-employment budget, 
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even if calculated on the obsolete 4 percent 
unemployment basis, was put into sub- 
stantial deficit by the tax reductions. The 
average full-employment budget during 
the seven quarters of the boom was in 
deficit by $1 billion compared to an aver- 
age surplus of $5 billion in the entire 
period since 1955. This error in fiscal 
policy can be attributed to two factors: 
first, it was not appreciated how long it 
would take before the tax reductions of 
1969 and 1970 worked their way into the 
spending stream and created their multi- 
plier effects. Thus, the New Economic 
Policy of August 1971 was added on top cf 
fiscal moves that -were just beginning to 
take hold. Second, the administration’s 
political need for a quick return to pros- 
perity in the year before election led to the 
resolution of policy issues on the side of 
stimulus rather than restraint or neu- 
trality. 

Some of the same forces were at work 
on the side of-monetary policy. As Arthur 
F. Burns took over the leadership of the 
Federal Reserve System, policy switched 
to the management of monetary aggre- 
gates. In the initial years of the new ap- 
proach, there was an inevitable learning 
process, and some mistakes were made. In 
1971 and early 1972, the aggregate ap- 
proach produced short-term interest rates 
that were clearly inappropriate for an 
inflationary economy. These rates were 
produced by international short-term 
money flows and other technical factors, 
and probably should have been contra- 
vened by monetary policy. , 

More fundamentally, history gave little 
guidance to the selection of the appropri- 
ate target rate of increase for the money 
supply. In 1971 the money supply rose by 
6.6 percent, in 1972 by 8.3 percent, mea- 
sured December to December. Rates of 
increase of 6 to 7 percent were commorly 
considered to be the normal rates of in- 
crease given the inevitability of some sub- 
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) stantial inflationary process. Thus the 
increase of 8.3 percent during 1972 was 
considered excessive, but the margin of 
error was believed to be small. 

In hindsight, it is clear that this mone- 
tary policy was too expansionary. Per- © 
sonal saving was very high during much 
of this boom, and corporate cash flow ad- 
vanced at record rates, an average annual 


~ rate of 17 percent during the three years, 


1971-1973. Thus, the supply of private 
saving was enormous and, when combined 
with a relatively easy monetary policy, 
produced an overabundant supply of long- 
term investible capital. As a result, finan- 
cial institutions overencouraged real estate 
developers and other entrepreneurs to 
organize projects, and a boom developed 
in the construction of office buildings, 
shopping centers, apartment houses, and 
other kinds of construction. Even in the 
single family home market, the overabun- 
dant supply of capital combined with ris- 
ing real family incomes to produce a level 
of construction far beyond the trend re- 
quirements. 

Lesson 2: More planning for physical 
capacity. The shortages of processed indus- 
trial materials have a more explicit eco- 
nomic foundation. Virtually every major 
processed material, such as metals, chem- 
icals, paper, lumber, rubber, glass, was in 
short supply toward the end of the growth 
spurt. When devaluation and domestic 
price controls led to an export boom, the 
worst shortage situation ever seen in 


` peacetime was created. 


This lack of capacity is the culmination 
of a fifteen-year historical process. Many 
of these industries overexpanded in the 
boom of 1955-57. The overvalued dollar 
of the 1960’s did serious damage to their 
competitive position abroad and gave 
foreign producers an easy entry here. 
Since the mid-1960’s, these industries have 
been out of favor with the investment com- 
munity; their rates of return have been 
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relatively low; the price controls threat- 
ened to keep them low; and the difficulties 
of adjusting to new and uncertain envi- 
ronmental standards further delayed in- 
vestments. As a result, the actual growth 
of capacity of these industries was low, 
and the economy ran out of primary pro- 
cessing capacity long before resources as a 
whole were fully utilized. The shortages of 
1973 were worse than in 1966: yet unem- 
ployment at that time was 3.75 percent, 
compared to 5 percent this time. Thus, 
physical and human resources have be- 
come disproportionate. This bottleneck, in 
turn, creates shortages in the succeeding 
stages of production: while the machinery, 
computer and other industries have the 
ability to produce increasing output in 
their own factories, they are unable to 
purchase critical inputs. The shortage of 
finished products, felt all the way to the 
retail stage, produces inflationary pres- 
sures. 

Neither business nor government was 
alert to these problems. Nor did the econ- 
omists show more foresight. We are all 
accustomed to an economy dominated by 
demand forces and take the solution of the 
production problems for granted. 

With demand driving up prices and the 
rates of return, these industries will ex- 
pand their capacity. In some industries, 
the shortages can be ended in a year or 
two. In others, it will take much longer. 
Economic analysts and economic policy 
will have to give weight to these problems. 

Lesson 3: If you have controls, makg 
them believable. When the President aban- 
doned his policy of reliance on market 
adjustments in the summer of 1971 and 
instituted the wage-price freeze of Phase I, 
he began the first of a series of sharp 
swings in controls policy. The succeeding 
phases represented a continuing tension 
within the administration between advo- 
cates of direct controls and their ideologi- 
cal opponents. While disagreement can be 
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an aid to policy in the formation stage, the 
economy was harmed by the actual oscilla- 
tion in policy as the program staggered 
through the various phases I to IV. The 
swings of policy were too sharp, too fre- 
quent, too unpredictable, creating an eco- 
nomic climate which was unnecessarily 
insecure, and finally producing disenchant- 
ment by the public. The President’s own 
lack of involvement in the program also 
cut its credibility. He set the basic policies, 
but provided little moral leadership to 
identify public compliance with the na- 
tional welfare, nor did he give much prac- 
tical backing to the operation of the pro- 
grams. As a result of this history, the 
controls probably cannot be used effec- 
tively again as an anti-inflation weapon 
for quite a few years 

Lesson 4: International interdependence 
has become a major source of instability. 
The rapid growth of trade has made the 
separate national economies, both ad- 
vanced and less developed, far more inter- 
dependent than they were before: Even 
ior the United States, the ratio of imports 
to GN P has risen from 4.6 percent in 1953 
to 7.4 percent in 1973. Our increasing 
dependence on imported materials and 
energy sources makes trade even more 
critical to our prosperity. The free move- 
ment of currencies and capital has created 
other new links of interdependence. As a 
result, even domestic business cycle anal- 
ysis has to consider the rest of the world 
in detail. 

This interdependence throws up a host 
of new problems for policy. First, trade 
policy no longer can focus mainly on im- 
port barriers, but has to deal with the sud- 


den and unpredictable imposition of ex- ° 


port controls. The rules of the General 
Agreement on Tariffs and Trade have little 
to say about this matter, and there is no 


international forum or institution in which. 


nations are brought together to develop a 
reasonable set of working rules. During 


\ 
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the last period of commodity shortages, in 
the Korean War, institutions were created 
for this purpose. Second, a system of fixed 
exchange has clearly been made impos- 
sible. Floating rates are considered tem- 
porary and are operating without prin- 
cipled rules for government intervention 
in the exchange markets. Yet the risks of 
competitive appreciations to fight infla- 
tion or competitive depreciations to fight 
unemployment are large. Finally, foreign 
exchange flows and holdings created by the 
energy crisis will test the existing pay- 
ments mechanisms. _ 

Lesson 5: Policy machinery is obsolete. 
The basic machinery for formulating ‘eco- 
nomic policy was designed for a situation 
where demand management was the main 
problem. The Council of Economic Ad- 
visers, the Troika, and the Quadriad were 
designed to advise the President on short- 


run macro policy. The Office of Manage-. 


ment and Budget is good at policing spend- 
ing policy. The Treasury can analyze and 
advise on tax and international issues. 
But the actual economic problems of the 
last expansion went far beyond these 
areas. If commodity shortages, capacity 
constraints, and alternative energy sources 
are among the central tasks of economic 
policy for the intermediate term, the eco- 
nomic policy machinery must reflect this 
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state of affairs. Serious long-term plan- 
ning issues are posed. The task of policy 
also becomes far more operational. The 
decisions are smaller but more frequent _ 
and detailed. At this time, the Cost of 
Living Council is concerned with the 
micro aspects of price and wage stability, 
and it is also concerned with domestic 
adequacy of supplies. The Federal Energy 
office seeks to be all-powerful in dealing 
with its particular physical, price, and 
international aspects. Other international 
commodity problems are a loose ball on 
the field. On a de facto basis, Treasury 
Secretary George Shultz provides the 
policy coordination in his many roles, but 
no one man can be the substitute for a 
rational policy process on topics that in- 
volve so much detail. 

Perhaps the biggest challenge to eco- 
nomic policy over the next five years is to 
develop the principles, the analytical 
techniques, the information base, the 
policy formation machinery, and the in- 


struments that will be needed to solve 


these problems. Since our reliance must 
continue to be primarily on the productive 
activities of private enterprises, and since 
the United States has no healthy tradition 
of business-government collaboration in 
peacetime, the design of such machinery 
will be very difficult. i 


- TWO YEARS OF WAGE-PRICE 
CONTROLS 


The Legacy of Phase II Price Controls | 


By ROBERT F. LANZILLOTTI AND BLAINE ROBERTS* 


President Nixon’s decision in July 1971 
to invoke the Economic Stabilization Act 
is generally regarded as a surprising and 
drastic reversal of the economic game plan 
for 1971. Taken in peacetime by a Repub- 
lican President ideologically opposed to 
controls, it was, of course, a surprise. 
Viewed from the perspective of economic 
policy development in the United States, 
however, the Freeze and Phase II repre- 
sent more an extension of the guideposts 
of the 1960’s than a sharp break with 
earlier economic policy. Whether or not 
the controls decision was economically 
sensible will be argued indefinitely. The 
fact remains that from the standpoint of 
political imperatives, the 1971 game plan 
. was no longer tenable. 

The main purpose of this paper is to 
reflect upon the Phase II experience and 
to answer from an inside perspective some 
of the questions that have arisen. (1) Was 
Phase II an economic “sham,” a controls 
placebo for the public? (2) What were the 
economic effects of Phase II? (3) What 
are the basic lessons and legacies of the 
Phase II experience? 


I. The Effectiveness of Phase II 


It is rash to presume that the effective- 
ness of Phase II could be assessed defini- 
tively so soon after its abrupt termination 
in January 1973. Nevertheless, we shall 
attempt to identify and briefly assess the 
economic issues generated by the experi- 
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ment, as we view them, conceding that a 
rigorous overall evaluation encompassing 
more “phases” and “stages” and taking a 
longer view will no doubt look different. 
Several econometric models used to ap- 
praise Phase II, including our own re- 
search, indicate that the effects of the six 
quarters of controls include: (1) an aver- 
age reduction in the annual rate of infla- 
tion (at the aggregate, final consumption 
level) of abcut 2.0 percentage points and 


(2) a small (or ambiguous) alteration in 


the rate of change in wages.’ Assuming 
these estimates are accurate, one would 
expect a concomitant effect upon other 
macroeconomic variables. More speci- 
fically, assuming (a) nominal GNP was 
fixed by monetary and fiscal policy prior 
to the Phase II experiment,” and (b) that 
rates of change in output, employment, 
and productivity basically follow Okun’s 
law, we estimate (3) an increase in real 
GNP of some $15 to $22 billion (associated 
with the 2.0 percentage point reduction in 
the rate of inflation), (4) an average reduc- 
tion in the rate of unemployment of 0.2 


1 Econometric studies showing approximately these 
results include those by Robert J. Gordon; Bradley 
Askin and John Kraft; Robert F. Lanzillotti and Blaine 
Roberts; John Kraft and Blaine Roberts; and Charles 
Guy, John Kraft, and Blaine Roberts. Descriptive 
analyses consistent with the above are those by Barry 
Bosworth and Joel Popkin. Edgar Feige and Dennis 
Pearce, using an ARIMA model, as distinct from a 
structural equation model, argue that there was little 
effect on inflation of both wages and prices. 

2 Equivalently, the assumption is that aggregate 
demand hasa unitary price elasticity and was unaffected 
by controls. 
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percentage points (or an increase of about 
160,000 jobs), (5) an increase in the aver- 
age rate of productivity of about 1.0 per- 
centage point, and (6) a zero or ambiguous 
effect on the rate of change in corporate 
profits. 

On the cost side, we estimate that direct 
federal expenditures and costs incurred by 
firms to comply with the regulations 
amounted to'about $0.8 billion annually. 
While there. were some problem areas aris- 
ing from the booming world demand (e.g., 
hides and lumber), there were no sericus 
inefficiencies created by Phase II controls, 
and we believe a generous estimate-of the 
cost of distortions caused by controls to 
be $0.5 billion. Thus, the economic ‘‘bene- 
fit-cost” ratio from Phase II is large (be- 
tween 11.7 and 17.5). 

Phase IT regulations apparently did not 
affect either the functional or size distri- 
bution of income. Changes in functional 
shares that did occur are easily explained 
by the stage of the business cycle. Further- 
more, price indices constructed for high, 


medium, low, and retired incomes show ` 


equal rates of inflation.‘ 

In terms of the specific effects on rates 
of inflation by industry, however, signifi- 
cant differences were found. Phase II evi- 
dently exerted little or no effect upon 
rates of change in prices in the manufac- 
turing sector; most of the reduction in 
the aggregate rate of inflation appears to 
have been concentrated in the service and 
retail-wholesale trade sectors. 

The econometric results cited are open 
to a number of criticisms and qualifica- 
tions; the temptation to attribute the 
observed results entirely or largely to 
Price Commission (PC)-Pay Board policies 
should be resisted. Likewise, it is highly 
- 3 Full details of the econometric models are presented 
in Kraft and Roberts. 

4 Details are in Lanzillotti, Roberts, and Hamilton. 

5 Details are contained in Lanzillotti, Roberts, and 


Hamilton, and the specific econometric models are pre- 
sented in Guy, Kraft, and Roberts. 


WAGE-PRICE CONTROLS 83 


debatable whether the same degree of 


effectiveness disclosed by the studies could 


have been continued in 1973. Nonetheless, 
even though the program could not be re- 
garded as the unqualified success claimed 
by some, it certainly did not result in the 
unmitigated economic fiasco of disruptions _ 
and shortages predicted by others. 


II. The Cruxes of Phase II 


The results reported above provide a 
clinical view of the program’s effective- 
ness, but other questions of interest to 
economists deserve comment. We believe 
some better insight into the nature of 
these matters can be provided by viewing 
the program in terms of two of its major 
issues or “cruxes” that were fundamental 
to the success of Phase II: (1) the genera- 
tion and maintenance of a “stabilization 
ethic” and (2) the fundamental adminis- 
trative issue we describe as the “control of 
controls.” These are not to be regarded as 


‘the sum total of the basic issues or the 


principal insights gained, but constitute a 
useful vantage point from which to ap- 
praise the experience. 


A. Creating a “Stabilization Ethic” 


It has been observed that Phase II was 
“successful” because it had everything 
going for it—an economy recovering from 
a recession, the presence of underutilized 
capacity, the prospect of productivity 
gains, and the competitive market forces 
characteristic of this stage of the business 
cycle. Thus, the economic climate was 
propitious, but equally significant was the 
sympathetic receptivity of business, labor, 
and the public generally to the develop- 
ment of the anti-inflation or “‘stabilization 
ethic.” This may well have been a short- 
run, one-shot attitude. Nonetheless, dur- 
ing most of Phase II the atmosphere gen- 
erally reflected support for and compli- 
ance with regulations designed to reach 
the announced stabilization goals. The 
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effects at the aggregate level are reflected 
in the econometric studies cited, even 
though particular results cannot be traced 
to any specific regulations. 

In January 1973, however, the public 
was informed by the President that Phase 
II was not good for the economy after all 
because controls tend to become narcotic. 
The two regulatory bodies that had come 
to represent the touchstones of price and 
wage stability were terminated, and Phase 
TIT was launched with as much fanfare as 
one might find with the opening of a mor- 
tuary. More than that, Phase III, as a 
controls program, had no high-level spon- 
sor, or at best it was a tenuous and am- 
biguous sponsorship. Stated differently, to 
the extent that Phase ITI officials success- 
fully generated a stabilization “ethic,” it 
proved entirely too fragile to withstand 
the abrupt and confusing “dash back to 
market” represented by Phase IIT. 

Whether the effectiveness of Phase II 
controls could have been maintained into 
1973 is, of course, debatable, since it de- 
pends upon answers to still other conten- 
tious issues: (1) What are the funda- 
mental causes and processes of inflation? 
(2) How do controls alter this process both 
at the microeconomic and macroeconomic 
level? (3) How do the current economic 
conditions affect the answers to (1) and 
(2)? While economic thecry and empirical 
` research are working on more accurate 
answers to these questions, we can make a 
few subjective observations with respect to 
Phase II’s apparatus and policies. 

In the latter half of 1972 general co- 
operation with the control program ap- 
peared to deteriorate, at least in particular 
sectors of the economy. Economic re- 
sponses to the problems were repeatedly 
delayed, and the Cost of Living Council 
(CLC) blocked several important changes 
proposed by the Price Commission, creat- 
ing an impression that there was a con- 
scious and planned reduction of support 
for controls. Thus, the political atmosphere 
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preceding the presidential campaign, char- 
acterized by reluctance to make needed 
changes, added to the growing sectoral dis- 
satisfaction with the regulations. 
Furthermore, if the stabilization ethic 
hypothesis correctly explains part of the 
effectiveness of Phase II, the way Phase 
III was announced and promulgated 
served to undermine this ethic. Specific 
stabilization goals were scrapped, direc- 
tions and new regulations were unneces- 
sarily vague, and the stress on price stabili- 
zation soon gave way to a race to raise 
prices. The annual rate of increase in the 
wholesale price index (WPI) of 22.4 per- 
cent and 8.0 percent in the consumer price 
index (CPI) between December 1972, 
and June 1973, when Phase III gave way 
to a price freeze, reflects—in significant 
measure, we think—the consequences of 
the abrupt policy shift in January 1973. 


B. The Control of Controls 


The “control of controls” involves ques- 
tions about both external.and internal 
administrative arrangements, namely: (1) 
the degree of autonomy afforded to the 
controls agencies within the organiza- 
tional structure of the Economic Stabiliza- 
tion Program and (2) the internal ad- 
ministrative organization of the agency. 
The degree of autonomy of the Pay Board 
was raised and resolved in its favor by 
prospective labor appointees to that 
Board before the Phase II units were or- 
ganized. On the other hand, although not 
raised initially, the degree of autonomy of 
the Price Commission became an issue dur- 
ing Phase II but was not fully resolved. 
There were several instances when Price 
Commission autonomy clashed with Cost 
of Living Council authority. This was due 
in part to the feeling of some administra- 
tion officials that the Price Commission 
tended to overstep. the bounds intended. 
Four instances.of PC-CLC differences over 
policy matters indicate the nature of the 
problem. 
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(1) The content of the initial regulations. 
A provision effectively eliminating all pre- 
notification requirements between Novem- 


ber 15, 1971, and January 1, 1972, had 


been inserted into the draft regulations 
(evidently at the behest of a CLC member) 
without prior notice to the Commission. 
At the insistence of one Commissioner, this 
was revised to allow the Commission 
seventy-two hours to challenge proposed 
price increases. Without this reversal of 
CLC action, the price regulations would 
have been emasculated before they were 
given a chance to operate. 

(2) The PC’s “declaration of indepen- 
dence” in refusing automatically to pass 
through any wage increase approved by the 
Pay Board. The issue arose during the 
United Mineworkers’ negotiations in late 
1971, when despite pleas from the Secre- 
tary of Labor for advance agreement on a 
pass-through of labor cost increases, the 
Commission decided that it would limit 
justification for price increases from labor 
costs to the basic Pay Board standard of 
5.5 percent plus 0.7 for fringes. 

(3) The food crisis of June 1972, After 
the Commission had drafted a memoran- 
dum stating that the food price situation 
had to be resolved by means other than 
price controls, the CLC effectively neu- 
tralized the PC as a policy-making body 
by blocking any proposed substantive 
changes in price regulations. 

(4) After the automobile companies had 
complied with PC regulations regarding 
proposed fall 1972 price increases and had 
reduced their requests below what the 
regulations allowed, company chief execu- 
tives were summoned to the White House, 
where they were asked by CLC Director 
Donald Rumsfeld and Treasury Secretary 
George Shultz to reduce or withdraw their 
price increase requests.’ 


§ This was viewed as “arbitrary and discriminatory” 
by Lynn Townsend, Chrysler Corporation, in a post- 
meeting press release. 
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We do not cite these instances to censure 
CLC for doing what it perceived to be its 
job, but rather toask whether a control 
agency (or agencies) can be autonomous, 
that is, largely free from political influence 
on its policies and actions. Put differently, 
given a decision to institute wage-price 
controls or a review board of some type, 
the question is which is to be preferred 
from the standpoint of public policy: 
(a) a quasi-autonomous unit or units like 
the Pay Board and Price Commission of 
Phase II; (b) a Cost of Living Council, as 
in Phase III and IV, directly responsible 
to the President or his deputy; or (c) some 
third alternative. 

Basically, the answer depends upon 


‘whether a more highly coordinated sys- 


tem of economic policy, with powers 
vested solely and directly in the executive 
branch, is preferable to an independent 
(or quasi-independent) agency functioning 
under a system of checks and balances. If 
the United States has indeed turned the 
corner toward institutionalized direct con- 
trol of prices and wages, the effectiveness 
of any particular form of controls will de- 
pend on how the issue of “control of con- 
trols” is resolved. 

In this connection there were. several 
instances in Phase II where the policies of 
the Commissioners were not fully imple- 
mented, or were even reversed by the 
Commission staff. This resulted from a 
combination of circumstances: the part-. 
time status of Commissioners, the desire 
to resolve problems as quickly as possible, 
and the almost inevitable tendency of an 
agency’s staff to exert control over policy 
—even if it means elevating procedures 
into policy. Such administrative details 
may sound trivial but as a practical mat- 
ter are crucial to the development of effec- 
tive policy. Full-time status for Commis- 
sioners would help minimize the problem, 
but some might feel it would serve only to 
provide more opportunity for Commis- 
sioners to engage in economic mischief. 
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III. Legacies and ,Lesséns of Phase II 


European evidence indicates that con- 
trols soon become unmanageable and are 
discarded.’ The demise of Phase II can be 
viewed in a similar vein. Nonetheless, the 
measured results of Phase II, the logic 
that controls in such a vast economy as the 
United States “appear” to be necessary in 
some sectors, and the general evolution of 
U.S. economic policy lead us to the fol- 


lowing general conclusion: public choice as’ 


determined by sociopolitical processes, 
rather than purely economic considera- 
tions, suggests the need to institutionalize 
some form of permanent prior review of 
price and wage increases. Controls very 
likely will be taken off within the next few 
months and reimposed within the next 
few years in a much different form than 
those of Phase II or subsequent Phases. 
Our expectation is that “controls” of some 
sort will survive, in some unit whose pri- 
mary function would be a “watchdog” 
agency over price stability. The most im- 
portant role of such a watchdog would be 
its ability to influence public policy 
through interaction with other agencies of 
the federal government. Such an agency 
would not necessarily ask that prices be 
held down regardless of the prevailing eco- 
nomic conditions. For example, one of the 
lessons of Phase II is that currently it is 
perhaps best to completely decontrol the 
prices of petroleum. 


A. Administrative Siructure 


In this regard the conditions leading up 
to the imposition of controls suggest con- 
sideration should be given to amending the 
Full Employment Act of 1946 to make 
“price stabilization” an additional national 
goal, and to creating a Stabilization Board 
with a fixed number (e.g., seven public 
members) appointed by the President, 
with Senate confirmation, for terms com- 


7 See L. Ulman and R. Flanigan. 
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parable to those of the Federal Reserve 
System or the Federal Trade Commission. 
Their function would be to monitor price 
and wage movements in key sectors of the 
economy with the right to limit, after hold- 
ing public hearings, prospective or actual 
price and wage increases on the basis of 
predetermined norms or guidelines. Such 
an agency would be expected to assess and 
report periodically to the Congress the 
price ramifications of various govern- 
mental policies and private actions, thus 
including in the public debate the infla- 
tionary consequences of past or contem- 


_ plated actions. 


Details cannot be fully explored here, 
but two basic advantages of such a pro- 
posal absent in the current mix of govern- 
mental agencies are (a) political indepen- 
dence enabling the Board to elicit national 
support and (b) the creation of an agency 
whose primary public charge is price sta- 
bility. Two fundamental disadvantages 
are (c) a loss of control by the executive 
branch and a lessened ability to coordi- 
nate economic polity by a single individual 
or office and (d) the creation of another 
bureaucracy with all the undesirable 
consequences e.g., more red tape, federal 
intervention in private decisions, and the 
tendency of “control” agencies to become 
the pawns of the industries they are in- 
tended to control). While the disadvant- 
ages should not be minimized, the Phase 
II experience suggests such an arrange- 
ment can serve as a useful adjunct in de- 
veloping effective economic policy. 


B. Operational Policies and Standards 


On a more specific level, certain basic 
lessons and suggestions for future controls 
emerge. In particular, if the principal con- 
tribution of controls is through ‘“‘volun- 
tary” cooperation®—i.e., the stabilization 
ethic—then: i 


8 Voluntary cooperation is to be interpreted as 
analogous to the vcluntary cooperation associated with 
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(1) Realistic, specific, announced national 
goals for wages and prices, coupled 
with appropriate exceptions and/or 
exemptions, are essential to supply the 
information necessary to create pub- 
lic confidence in the effort. 

(2) Regulations. must be flexible enough 
to adjust to different economic condi- 
tions over time and between sectors; 
but should not be arbitrary or be used 
arbitrarily. 

(3) Political processes should not be used 
extramurally as a means of invoking 
special ad hoc standards. Put differ- 
ently, the more apolitical the controls, 
the better such controls will be able to 
elicit national support.’ 

(4) Administration of the céntrol pro- 
gram, relations with firms and unions, 
and public relations are all critical to 
the success of a program. Consistent 
policy closely controlled by full-time 
decision makers, as opposed to part- 
time controllers, is important to the 
‘development of sensible policies and 
rulings. 


IV. Conclusions 

Phase II and all the diverse assessments 
it has generated, including this one, will 
not settle the fundamental issue concern- 
ing the appropriateness and economic 
efficacy of direct controls, even on a short- 
run basis. The difficulties, complexities, 
and side effects no doubt reinforce argu- 
ments of opponents of controls that the 
economy is not a “tinker toy” to be 
plugged and unplugged into weird shapes. 


income tax payments: sufficient teeth that can be en- 
forced on a selective basis so that such teeth are not 
generally necessary. 

? For example, the Internal Revenue Service is not 
generally construed to be a political organization nor 
is the Federal Reserve System. Yet, controls generally 
are construed as political, in part because of ideological 
differences and in part because the institution and ad- 
ministration of controls has been, thus far, a part of the 
political process. 
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' At the same time, the recurring inability 


of traditional economic policies to main- 
tain durable price stability—for whatever 
reasons—also reminds us that, much as we 
might wish, the economy simply is not a 
smooth, uncomplicated machine without 
moving parts or friction. Somewhere in 
between must lie a path to rational and 
effective economic policy. We believe the 
decisions of August 15, 1971, mark a sig- 
nificant turning point in the history of ` 
U.S. economic policy in the direction of 
that much sought-after path. 
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Wages and the Pay Board 


By DANIEL J. B. MITCHELL AND ARNOLD R. WEBER* 


The Pay Board regulated wages in 
Phase IT? Although formally abolished 
with the onset of Phase III in January 
1973, it left a bureaucratic legacy in the 
| form of the 5.5 percent guideline and in the 
relatively restrained pattern of 1973 union 
settlements in the face of substantial infla- 
tion. When first created, the Board’s labor 
force coverage was extensive, including 
virtually all private wage and salary 
earners, as well as state and local govern- 
_ ment and post office employees. (Wages in 
the unionized sector of the construction 
industry remained with the Construction 
Industry Stabilization Committee, a pre- 
Phase I agency.) But the Pay Board itself 
was small; it had 240 employees when 
terminated. The combination of a small 
staff, extensive coverage, and a strategy 
aimed at affecting large unionized situa- 
tions dictated the shape of the Phase II 
policy. 

Pay Board reporting requirements were 
designed to reduce caseload and to give 
the closest scrutiny to wage changes in 
major economic units. Units of 1,000 or 
more workers reported directly to the 
Board. The Bureau of Labor Statistics 
estimated that about 19 million workers 
fell into these units (Categories I and II) 
which, with the exception of certain gov- 
ernment workers, had to report all adjust- 
ments. Smaller units of less than 1,000 
workers did not report at all unless excep- 

tions to the standard were requested. In 


* University of California, Los Angeles, and Car- 
negie-Mellon University. 

1 Space limitation requires the omission of source 
notes for data cited below. More detail will appear in a 
forthcoming volume sponsored by The Brookings Insti- 
tution. 
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such instances, reports went frst to the 
Internal Revenue Service (ZRS). Although 
a majority of the workforce fell into these 
smaller units, no more than 2 million small- 
unit workers had direct contact with the 
IRS or the Board. 

Including IRS appeals, executive com- 
pensation, and nonunion construction 
cases, the Board handled about 17,000 
cases during its life. But the reporting 
rules did help focus attention on Cate- 
gories I and II where the major union 
units were located. Categories I and II 
were about 49 percent unionized, com- 
pared with 26 percent for the overall em- 
ployed civilian labor force. 


The extensive coverage also required the - 


development of general rules which could 
be largely self-administered. The 5.5 per- 
cent guideline and the 7 percent exceptions 
to the guideline reflected this approach. 
Although the 5.5 percent standard was the 
result of a tripartite bargaining process at 
the Pay Board, it did incorporate a funda- 
mental economic logic. The average wage 
increase for the economy as a whole should 
be limited to the long-term growth rate of 
national productivity (3 percent) plus the 
“target” increase in the general price level 
as stated by the Cost of Living Council 
(2 to 3 percent). It was fully recognized 


that some settlements would exceed 5.5 — 


percent, but it was expected that they 
would be balanced by situations in which 
the annual wage gain was less than the 
standard. Thus, various “exceptions” were 


permitted for equitable and political rea- 


sons. Chief among these exceptions were 
the “tandem” rule, which permitted tra- 
ditional follower units to conform to pat- 
tern setters; the “catch-up” rule, for units 


\ 
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whose wages had lagged in the precontrols _ 


period; and the “essential employees” 
rule, for labor shortages. The last was 
rarely used due to the lack of strong labor 
demand pressure during Phase II and the 
stringency of the conditions established to 
take advantage of the exception. 


I. The Influence of Tripartitism 


Most of the Pay Board’s policies were 
formulated during its “tripartite” stage, 
when it was composed of equal representa- 
tion from (organized) labor, management, 
and the public. The decisions made came 
from a three-way negotiations process. 
For example, the 5.5 percent guideline ap- 
plied only to “new” adjustments, those 
established in Phase II. “Old” adjust- 
ments established prior to Phase II were 
subject only to a challenge procedure, with 
a de facto 7 percent standard. “Old” ad- 
justments were preponderantly found in 
the union sector under the terms of multi- 
year agreements. The importance of this 
policy can be seen from the fact that four 
out of five workers in major union agree- 
ments outside the construction industry 
were scheduled for deferred and/or esca- 
lator adjustments under old contracts in 
1972. Labor was particularly sensitive to 
rollbacks of agreements negotiated in good 
faith prior to controls. 

Cost-of-living escalator adjustments— 
which are found mainly in the union sec- 


tor—were given an advantageous compu- ` 


tation rule. (Despite this incentive, esca- 
lators declined in popularity during Phase 
II, according to Bureau of Labor Statistics 
(BLS) data. Evidently, the incentive was 
overcome by the dampening of infla- 
tionary expectations.) And other effects 
of the tripartite process could be cited. 
Still, it will be argued below that the union 
sector felt the brunt of the program. 


Il. Congressional Influence 


In several important ways, Congres- 


\ 
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sional action altered the design of Phase II 
wage controls. It reversed a Pay Board 
decision denying claims for about $500 
million in deferred wage increases frozen 
by Phase I; and it mandated special treat- 
ment for the “working poor,” small busi- 
ness, productivity-incentive plans, and 
“qualified” fringe benefits. 

The first three special-treatment provi- 
sions probably had little effect on wage 
developments, although they created some 
administrative problems, but the last did 
lead to a relaxation of the standards. 
Qualified fringe benefits are essentially 
pensions, health and welfare programs, and 
thrift schemes. An unlikely coalition of 
organized labor and the insurance indus- 
try lobbied intensely for special treatment 
of such fringes; one of its major arguments 
was that qualified benefits represented 
saving and were therefore not inflationary. 
This view had apparently been persuasive 
during earlier wartime programs, although 
the relevance in a cost-push context could 
be questioned. 

The Pay Board was forced to establish a 
separate standard for qualified benefits of 
0.7 percent (with liberal exceptions), leav- 
ing wages and nonqualified benefits under 
the 5.5 percent and 7 percent guidelines. 
As a result, the basic standards for total 
compensation became 6.2 percent and 7.7 
percent. Despite the shaky Congressional 
rationale, this flexibility probably served a 
useful purpose. The original price inflation 
target of 2 to 3 percent by the end of 1972 
was not achieved, and the higher standards 
were more realistic. 

Surprisingly, there was no upsurge of 
interest in fringe benefits following the 
modification of -Pay Board standards. 
Commerce Department data indicate that 
employer contributions to pension and 
welfare funds have risen more rapidly than 
ordinary wages in the postwar period. 
However, during 1971-1972, the gap be- 
tween the rates of growth of fringes and 
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wages narrowed. BLS records on major 
union settlements show a drop in 1972 
relative to 1971 of the percentage of work- 
ers covered by pension and welfare im- 
provements. Some of this drop may be due 
to the industry composition of 1972 negoti- 
ations.” But the 1972 decline in the face of 
contrary incentives is still noteworthy. 
The preference for cash wages suggests 

` that workers and union leaders were more 
interested in recouping lags in real dispos- 
able income than in achieving gains in de- 
ferred income during Phase II. 


III. The Wage Impact ) 


` Both the published data of the BLS and 
the Pay Board’s own internal records indi- 
cate that during Phase II union wages 
outpaced nonunion wages. The weighted 
average Pay Board approval in Categories 
I and II was 5.4—5.9 percent for union 
units and 4.9 percent for nonunion units. 
Wage pressure was most heavy in indus- 
tries such as mining (8.8 percent) and 
‘transportation (6.7 percent), which are 
heavily unionized. Settlements in these 
industries include the well-publicized con- 
tracts in bituminous coal, longshoring, and 
railroads. In general, the larger average 
approvals came in mew union settlements 
(6.9 percent). Seventy-seven percent of 
the workers in Categories I and II re- 
quested no more (and often less) than the 
basic standards of 6.2 percent and 7.7 per- 
cent, 75 percent in the union sector and 
79 percent in the nonunion sector. Only 2 
percent of nonunion workers requested 
over 9 percent, compared with 12 percent 
of union workers. Some of the higher non- 
union requests were white-collar tandems 
to production-worker units in unionized 
firms. 
Cutbacks occurred in about 7 percent of 
' the Category I and II cases. Most of the 
2 Over 40 percent of the workers under major 1972 


contract expirations had their original contracts written 
in 1969, when there was also a fringe drop. 
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reductions were in the union sector, es- 
pecially for new adjustments. The aver- 
age nonunion case was cut by only 0.1 per- 
cent. Old union cases (deferreds) were also 
cut by an average of only 0.1 percent, ow- 
ing to the relative generosity of the 
Board’s challenge procedure. For -new 
union adjustments, however, rollbacks 
averaged 0.7 percent, i.e., from 7.6 per- 
cent requested to 6.9 percent approved. Of 
course, rollbacks do not measure the full 
impact of controls on new adjustments 
since the program presumably tended to 
restrain initial requests. 

BLS figures also suggest that pressure . 
came mainly from the union sector. Indus- - 
tries which show higher-than-average in- 
creases in average hourly earnings in 1972 
tend to be those most heavily unionized. 
Various factors account for this. Employ- 
ment and profits were expanding in the 
industries which experienced relatively 
high rates of wage increase, so that demand 
factors were supportive. There also was 
catch-up pressure on wages since the in- 
dustries which experienced relatively high 
wage increases in 1972 appear to have 
lagged behind other industries in wage 
grcwth in the late 1960’s. Phase II caught 
the tail end of a catch-up wage round, and 
Pay Board policies permitted the adjust- 
ment to take place. At the same time, the 
Board restrained the tendency to “over- 
shoot” and thereby eliminated a possible 
leapfrogging process. It is interesting to 
note that part of the reason for the rela- 
tive union restraint in 1973 seems to be 
an abatement—perhaps short-term—of. 
catch-up pressure. 

Wage data indicate a lower rate of in-- 
crease under controls than in the precon- 
trols period. The BLS hourly earnings 
index rose by 6.9 percent in the twelve 
months prior to Phase I. During Phases I 
and II, the annual rate of increase of the 


1 See Marvin Kosters, Kenneth Fedor, and Albert 
Eckstein. 
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index was 6.2 percent. After the post- 


. Phase. I bulge, when three months’ worth - 


of deferred adjustments was permitted to 
occur, the index rose at a 6.1 percent rate. 
Obviously, other factors might be cited to 
explain the slowdown. However, the reduc- 
tion in union wage settlements, which 
were the main target for controls, is par- 
ticularly dramatic. First-year wage adjust- 
ments in major agreements outside the 
construction industry ran at 10.9 percent 
in 1970, 11.6 percent in 1971, and 7.4 per- 
cent in 1972. For the first nine months of 
1973, the rate has been 6.1 percent. 

Econometric attempts to disentangle 
the impact of wage controls from other 
forces tend to produce ambiguous results. 
First, most wage equations were heavily 
“massaged” in the immediate precontrol 
years to explain away a tendency to under- 
predict wage change. Thus, their reli- 
ability is highly suspect. Second, and more 
important, the typical wage equation is 
designed to explain movements in some 
heavily aggregated index. But it is known 
that despite their extensive coverage, 
Phase II wage controls were most heavily 
focused on new union adjustments. New 
union adjustments covered roughly one- 
fourth of the union workforce, which in 
turn constitutes only about 30 percent of 
private, nonfarm wage earners. Such 
adjustments are widely believed to play a 
key role in future wage patterns through- 
out the economy. But in the short run, 
even a large impact on new union adjust- 
ments has only a small effect on aggregate 
wage indexes. Thus, the econometric ap- 
proach tends to lose impact amidst the 
general “noise” which characterizes all 
economic data series. 


IV. Distortions 


Wage controls might cause various types 
of distortions such as labor shortages. With 
this danger in mind, the Pay Board’s eco- 


nomic staff went looking for shortages, but 
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came back empty-handed. This is not con- 
clusive proof of the absence of shortages, 
but other evidence generally supports this 
judgment. Quit rates in manufacturing 
averaged 2.2 percent in 1972, about the 
level which might be predicted on the 
basis of business cycle factors. Most telling 
of all, when controls were relaxed in Phase 
III, there was no sharp upsurge in wages. 
Indeed, the rate of increase of the hourly 
earnings index during the first quarter gof 
1973 was below the rate experienced dur- 
ing Phase II. The lack of labor shortages is 
consistent with the argument advanced in 
the previous section that the main impact 
of controls was on the union sector. Union 
wages are generally “above market,” so 
that moderate restraint should not be ex- 
pected to create a labor shortage, particu- 
larly in the absence of strong demand 
pressure. 
Controls might also distort the indus- 
trial relations system. The propensity to 
unionize could be boosted or lowered, de- 
pending on how controls were conducted 
and how workers perceived them. During 
Phase II, however, unions won 53 percent 
of National Labor Relations Board repre- 


-sentation elections, a proportion generally 


in keeping with previous periods. The 
Teamsters, who became the “‘insiders” at 
the Pay Board after the labor walkout, 
also experienced a win rate in line with the 
past. 

There were practically no strikes aimed 
directly at controls during Phase IT. About 
5,100 strikes occurred in 1972, down 
slightly from the 1971 level and 11 percent 
below the 1970 figure. Strike severity 


‘(workers involved, man days lost) fell 


substantially—more than can be accounted 
for by the drop in contract expirations and 


_ by business cycle factors. Some of the rela- 


tive quiet may have been-due to a lower- 
ing of union wage targets. In some in- 
stances, there may have been an erosion of 
employer resistance. Certain employers 
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may. have decided that their optimum 
strategy was to agree to any demands and 
let the Pay Board make a cutback. This 
was less of a problem than some observers 
have suggested—the habits of bargaining 
contain elements of inertia. But in some 
instances, notably retail food, erosion was 
occurring. 

A definite shift in contract duration did 
occur. Multiyear union contracts have 
been a notable characteristic of U.S. labor- 
management relations. However, the un- 
certainty. created by controls appears to 
have induced a shortening of contract 
durations. In union construction, where 
controls were imposed prior to Phase I, 
this effect is most dramatic. A Bureau of 
National Affairs, Inc., survey indicates 
that in 1970, 7 percent of construction 
contracts were of one year’s duration. In 
1971, the first year of wage controls in 
construction, the proportion rose to 63 
percent. By 1972 it hit 81 percent. The 
same tendency was less pronounced, but 
still evident, in nonconstruction: 6 per- 
cent in 1971, 15 percent in 1972. In some 
cases, nominal contract length was main- 
tained, but effective length was shortened 
by use of wage reopener clauses. One of 
the factors contributing to this adjustment 
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in contract duration, particularly in con- 
struction, was the limited incidence of 
escalator clauses. 


V. Summary . 


Although Congressional directives and 
tripartite bargaining over policy led to 
anomalies in the Pay Board’s program, the 
Board succeeded in regulating pressure on 
wages from catch-up and other factors. 
Once the major labor agreements held 


over from the 1971 bargaining round were: 


resolved, wage adjustments in the union- 
ized sector were relatively orderly and did 
not generate a leapfrogging process. Thus, 
the Board helped to restore balance to an 
interindustry wage structure that had been 
skewed by earlier economic developments. 
And it did so without creating severe dis- 
tortions. Although the circumstances that 
prevailed during 1972 probably abetted 
the effectiveness of Phase II, the lessons 
learned will prove to be of value to future 
efforts at wage controls. 
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The Inflation Problem during 
Phase III 


By Barry BoswcortH* 


‘The United States terminated its Phase 
II price control program in January 1973 
and shifted to the largely voluntary pro- 
gram of Phase III. In succeeding months 
price inflation soared to its highest rate 
since the Korean War. 

Analysts have put forth many differing 
explanations of this experience. To some, 
it was evidence of the inevitable break- 
down that must follow the adoption of any 
government price control program, while 
others cite the premature ending of Phase 
II itself as a major cause of the intensified 
inflation. In addition, the proper direction 
for fiscal and monetary policy became an 
issue of some dispute. A shift toward a 


highly restrictive policy would be the nor- ' 


mal prescription, but many observers 
questioned the contribution that such 
policies could make to slowing an infla- 
tion concentrated in agriculture, a sector 
with low income elasticities of demand. 

In retrospect the Phase III experience 
offers several lessons for economic policy. 
The poor price performance resulted from 
a sharp shift in the characteristics of the 
underlying inflationary pressures, rather 
than from a breakdown of the contrcls. 
‘The 1973 inflation would have been severe 
with a Phase II system of controls, Phase 
IL, or without controls. As a result, the 
past year offers very little evidence for or 
. against the use of an incomes policy as a 
counterinflationary tool. 

In the middle of 1971 the U.S. economy 
was experiencing a cost-push or institu- 


* Research associate at the Brookings Institution. 
Andrew Carron provided considerable assistance in the 
preparation of this paper. 

a 


tionalized type of inflation unrelated to 


- excess demand pressures. Restrictive fiscal- 


monetary policies, in effect for two and a 
half years, had been ineffective in slowing 
the inflation. Although falling mortgage 
interest rates helped hold down the con- 
sumer price index (CPI), none of the ag- 
gregate price and wage indices indicates a 


` slowing of the inflation in the first half of 


1971. Meanwhile, the costs in terms of idle 
rescurces became excessive. > 

As shown in Tables 1 and 2, during the 
Phase II period some progress was made in 
reducing the rate of inflation in the non- 
agricultural sector. The overall progress 


` was less noticeable because of a growing 


problem with food prices. On the wage 
side there was a gradual but steady reduc- 
tion in the size of wage settlements—par- 
ticularly in the construction sector. In 
addition, the program made possib_e a more 
expansive fiscal-monetary policy which 


` lowered the unemployment rate by a full 


percentage point. 

| In the first half of 1973 the rate of infla- 
tion accelerated sharply. While tke transi- 
tion to Phase III may have contributed, 
the upward pressure on prices can, be 
traced primarily to three areas: retail food 
prices exploded; the international eco- 
nomic situation changed significantly; and 
several basic materials industries encoun- 
tered capacity shortages which put strong 
upward pressure on prices. None of these 
three problems is the type with which wage 
and price controls can deal effectively. 


I. Agricultural Prices 
The dramatic food price increases dur- 
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TABLE 1—RATES OF CHANGE IN SELECTED PRICE SERIES, VARIOUS PERIODS, 1970-73 


(seasonally adjusted annual rate in percent) 














_ Pre-Control _ PhaseII ` Phase III 
` d December 1970- June 1972- December 1972- 
A August 1971 December 1972 ° ` June 1973 
‘Consumer Price Index : 
- All Items? 4.6 3.9 8.1- 
. Food -5.00 6.3 * 21.5 
Nonfood Items* ' ‘ - 4:5¢ 3.0 | 4.4 
Commodities ` 3.1° 2.5 4.7 
All Services™b 7.2 3.4. 4.2 
Medical Care Tel -4:4 3.7 
< Wholesale Price Index | : 3 : s 

All Items l E ES 8.3 22.3 
Farm Products; Processed Foods and F eeds 6.5 23.4 , 41.5 
Consumer Finished Foods : (6.2) * (12.5) (28.3) 
Industrial Commodities’ 4.7 2,9 12.5 

Consumer Finished Goods , 2.2 19 9 4 12.2) 
Producer Finished Goods 3.6. 0.1 . 6.7 
Intermediate Materials? 6.5 3.0 13.5 
1 Crude Materials? ` 3.3 12.6 23.3 
Private Nonfarm Deflator 4.8, 2.3 4.8 


t 





“ Source: U.S. Bureau of Labor Statistics.and Department of Commerce. 
a Excludes mortgage. interest costs. 
` b Excludes foods and feeds. 
° Excludes auto excise tax revision. _ ‘ 


Taste 2—RATES OF CHANGE IN SELECTED Waor AND PRODUCTIVITY SERIES, Various PERIODS, 1970-73 
(seasonally adjusted annual rate in percent) 














| _ Pre-Control . Phase II, Phase TI 
oN -i aN 1970:4-1971:2 1972:2-1972:4- ~  1972:4-1973:2 





Private Nonfarm Sector® ; i 
Employee compensation per manhour '- © T4 6.4 
Excluding payroll tax increase ~~ Si — =. 
Output per.manhour ” ; ; : 4.8 
Unit labor cost on Cs . AS 1. 
Average hourly earnings* i ' 7.7 j 


aome Ac 
nAn 


x Negotiated Wage Changes? . ae fey r 


Total benefits over life of contract . 8.4 7.4 6.2 . 
Wagesonly -> A Eo 8.1 6.2 5.3 - 
‘First-year wage adjustments, all aastas -~ 10.1 6.8 5.8 
Manufacturing S © 8.7 6.6 A 6.3 
4 5.3 5.7 


Contract construction : 13. 








# Data are for nonsupervisory employees and are adjusted tor interindustry, shifts and for overtime in manu- 
facturing. 

b Average during the periód: Data on wages- plus benefits refer to units of more than 5,000 employees. Wage adjust- 
ments are for units of more than ‘1000 employees. : 
Sources: U.S. Bureau of Labor Statistics, Current Wage Developments, various issues; BLS, News Release, Major Col- 

‘lective Bargaining Sane First 6 M onihs 1973, July 27, 1973; and unpublished BLS data. 
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ing 1973 dominated public discussions of 
the inflation. The price rise resulted from 
several factors but the most significant 
was the 3.5 percent drop in world grain 
production in 1972 compared with an 
average annual growth of 3.5 percent over 
the previous decade. This 7 percent short- 
fall generated an unprecedented rise in 
agricultural exports of 60 percent in fiscal 
year 1973 with an anticipated further rise 
of 45 percent in 1974. Much has been writ- 
ten about the Russian wheat deal, but it 
represented only the beginning of a gen- 
eral surge in agricultural exports. The 
grain situation was made worse by the ' 
termination of fishmeal exports from Peru 
which led to a chaotic market for soybean 
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products as a high protein feed substitute. 
The unanticipated surge of export demand 
had to be met by a severe reduction in 
carryover stocks and by price increases 
sufficient to reduce domestic consump- 
tion. Wholesale grain prices rose at an 
annual rate of 68 percent in the first: half 
of 1973. Some details of the supply situa- 
tion are shown in Table 3. 

Unlike grain prices, the rising domestic 
price for meat products resulted only in- 
directly from world market conditions. 
Administration spokesmen have stressed 
demand factors; but, while of long-run 
significance, these have been of relatively 
minor importance in 1973. As shown in 
Table 3, the production of meat actually 


TABLE 3—SELECTED STATISTICS ON PRODUCTION OF VARIOUS AGRICULTURAL 
Propucts, VARIOUS PEeRtops, 1960-74 ` 























Product and Status Period 
2nd Half Ist Half 
Meats and poultry (inspected slaughterings; 1971- > 1972- 
average annual rate of change 2nd Half ist Half 
_ in percent?) 1960-70 1970-71 1971-72 1972 1973 
Meats 3.4 4.7 —1.6 —].4 —4.8 
Poultry 5.2 1.1 6.2 2.9 —2.4 
Wheat (millions of bushels, annual average) 1970-71 1971-72h° = 1972-73 1973-74>.4 
Production 1,351 1,618 1,545 1,727 
Total supplye 2,237 2,350 2,409 2,157 
Domestic disappearance 768 855 795 755 
Exports 738 632 1,184 1,150 
Ending carryover 731 863 430 253 
Feed grains! (millions of tons, marketing years) 1970-71 1971-72 1972-73¢ 1973-744 
Production 160.1 207.7 199.8 - 207.7 
Total supplye 209.1 241.4 248.6 240.5 
Domestic disappearance 155.2 165.7 173.1 171.8 
Exports 20.7 27.3 43.1 39.7 
Ending carryover 33.2 48.4 32.4 29.0 





* Calculated from production data, by weight. 


b Twelve-month marketing year, spanning the years indicated. 


e Preliminary. 

d Forecast. 

e Includes imports and beginning carryover. 

f Includes corn, oats, barley, and grain sorghum. 


Sources: Survey of Current Business, March 1973, 53, 527-28, and prior issues; U.S. Department of Agriculture, 


Demand and Price Situation, November 1973, Table 2. 
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declined below year-earlier levels in both 
the last half of 1972 and the first half of 
1973. The drop in supply pushed retail 
meat prices in June of 1973 to 23.8 per- 
cent above year-earlier prices. 

The meat supply shortages can be 
traced to an interaction between high 
feed costs and cyclical lows in cattle and 
hog marketings. Supplies of both cattle 
and hogs were also adversely affected by 
fears of an extensive corn blight in 1970, 
which encouraged marketings designed to 
beat anticipated higher feed prices. Price 
controls made the situation worse in the 
middle of 1973 as farmers held back on 
marketings in anticipation of the an- 
nounced future removal of the controls.! 

Price controls cannot deal effectively 
with supply shortages in the agricultural 
sector. But the 1973 experience highlights 
several serious flaws in U.S. agricultural 
policy. There has beer. much criticism of 
the Department of Agriculture for not 
moving quickly enough to expand produc- 
tion.? While such actions could have 
affected the meat situation and moderated 
the rise in grain prices, the magnitude of 
the export rise would have been very diffi- 
cult to forecast accurately enough and 
soon enough to relieve completely the pres- 
sure on prices. 

The fundamental difficulty is that the 
United States has followed a policy of 
being a supplier of last resort for the rest 
of the world without providing sufficient 
flexibility on the supply side. Government 
policy is currently focused upon a system 
of price supports with adjustments being 
made by absorbing or releasing land for 
production. It would be more rational to 
establish a stabilization fund which buys 
and sells commodities out of an existing 
‘stock in the short run but is required to 
average a zero long-run net accumulation. 


1 For a more detailed review of the 1973 agricultural 
problems, see John Schnittker. 
2 Schnittker. x 
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Such a stabilization fund would provide ` 


the short-run flexibility needed to offset 
the vagaries of world weather and supply 
rigidities, while leaving prices free to oper- 
ate as an efficient allocative device in the 
longer run. 

Going into the 1973 crop year, carry- 
cver stocks had been drawn down to very 
low levels. A crop failure would have had 
far more serious repercussions than the 
price rise that actually occurred. Although 
the risk of serious shortages was avoided 
by good growing weather, we will run the 
same risks in the coming year. Nor can we 
expect private institutions to, hold the 
magnitude of carryover stocks required as 
insurance against world crop failures— 
particularly in view of the uncertainties of 


future government agricultural and export 


policies, 
II. International Developments 


In early 1973 the dollar underwent a 
second devaluation of 10 percent, bringing 
the total decline between August of 1971 
and June of 1973 to 17 percent. The mag- 
nitude of the devaluation made it a sig- 
nificant influence on the overall price level 
even though trade is a relatively small pro- 
portion of total output. In addition, there 
are several reasons for thinking that the 
1973 devaluation had a more substantial 
impact on prices than did that of 1971. In 
1971 most of the industrial countries were 
experiencing mild recessions with a conse- 
quent reduction in the demand and prices 
for raw materials. This is reflected in the 
price decline for U.S. imports of crude ma- 
terials between the first and third quar- 
ters of 1971. But in 1973 world prices of 


these commodities were either stable or. 


rising. Furthermore, importers of inter- 
mediate and iinished goods appear to have 
absorbed a major proportion of the 1971 
devaluation (particularly in product cate- 
gories constrained by formal or informal 
quota restrictions), but passed forward 


` 
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more of the second devaluation. Domestic 
competitors of imported: goods also were 
free to raise their prices in 1973 (unlike 
1971), which appears to have resulted in 
some sympathetic adjustment of domestic 
prices. l 

The measurement of the impact of the 
devaluation is complicated by a strong 
surge in industrial production throughout 
the world which severely strained the 
capacity to produce many basic raw ma- 
terials. For example, industrial production 
of the Organization for Economic Coopera- 
tion and Development (OECD) countries 
averaged an annual growth rate of 13.3 
percent between the third quarter of 1972 
and the first quarter of 1973 in comparison 
to a 2 percent annual growth between 1969 
and 1971. While it is difficult to isolate the 
contribution of the devaluation, prices of 
imported goods rose at an annual rate of 
27 percent between the fourth quarter of 
1972 and the second quarter of 1973. On 
the basis of the 1963 input-output table 
(adjusted for the growing relative share of 
imports in GNP), this would translate 
into a 1.5 percent rate of rise in the CPI 
if fully passed through. 


III. Capacity Pressures 
The 1973 inflation was accompanied by 


many reports of scarcity and capacity ' 


pressures. Some of these problems can be 
traced to the agricultural situation and 


the worldwide shortage of raw material. 


processing capacity discussed in previcus 
sections. These factors are particularly 
relevant for petroleum and petroleum- 
derived products, nonferrous metals, and 
nonfood agricultural products. But some 
observers claimed to see also a general pat- 
tern of excess demand or a fundamental 
change in the availability of basic com- 
modities, 

At the aggregate level it is difficult to 
substantiate such claims. The unemploy- 
ment rate ranged between 4.5 and 5 per- 
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cent, and wage changes showed little evi- 
dence of demand pressures in the labor 
market. The Federal Reserve Board index 
of manufacturing utilization was at 83.3 
percent in the second quarter of 1973, far 
below the previous peaks of 1966 and 1968. 
The McGraw-Hill index was also below its 
1966 high. Only the Wharton index at 
96.7 percent indicated any general pres- 
sure on capacity. 

However, some of the more disaggregate 
indices make clear that the capacity pres- 
sures were heavily concentrated in the 
basic raw materials industries. Thus, a 
recently released Federal Reserve Board 
index of utilization in major materials in- 
dustries shows a rate of 94.4 percent. This 
is substantially above the 1966 peak of 
92.0 percent and represents the highest 
utilization rate of the postwar period. The 
industries included in this index account 
for only 8 percent of total manufacturing 
value added.? However, they are more im- 
portant in the wholesale price index be- 
cause it is based on transaction weights 
rather than value added. Thus, these basic 
materials appear several times in the pro- 
duction chain. Items in the wholesale price 
index (WPI) approximating these indus- 
tries represent 29 percent of the industrials 
component, but accounted directly for 62 
percent of the 12.5 percent annual rise in 
the industrials index for the first half of 
1973. There would be an additional impact 
as the higher materials costs were passed 
through to intermediate and finished 
goods. 

The problems in these sectors reflect a 
variety of factors which are not simply 
related to the rise of aggregate demand. 
For many of these industries current capa- 
city has been seriously retarded by the 
prior recession which was induced by pol- 


€ Theindustries included are steel, primary aluminum, 
primary copper, man-made fibers, paper, paperboard, 
wood pulp, plywood, cement, petroleum refining, broad- 
woven fabrics, and yarn spinning. 
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icy actions aimed at controlling the infla- 
tion of that period. Thus, gains in reliev- 
` ing inflationary.pressures during the con- 
traction were partially offset by accelerat- 
ing inflation during the expansion. Lum- 
ber provides an example of the problems 
caused by sharp shifts in the distribution 
of output. The 70 percent rise in real resi- 
dential construction between the second 
quarter of 1970 and the fourth quarter of 
1972, induced by a sharp easing of mone- 
tary policy, strained the capacity of saw- 
mills. The result was a 21 percent rise in 
lumber prices in the eight months of 1971 
prior to controls, 11 percent during the 14 
months of Phase II, and a further rise of 
21 percent in the first four months of 1973. 
As a result of the previous major reduc- 
tions in homebuilding, sawmill capacity in 
1973 was only slightly above that of 1965. 
The pressures on the textile industry re- 
sulted from sudden shifts in the composi- 
tion rather than the magnitude of its 
demand. The problem of shortages has 
also been exacerbated by transportation 
bottlenecks. The huge grain shipments 
created a shortage of boxcars for other 
uses, and inefficient operation of the East- 
ern rail industry resulted in an accumula- 
tion of unused rail cars, 

The capacity shortages have been a 
problem of a few bottleneck industries 
rather than a reflection of a general level of 
demand. But these problems were intensi- 
fied by the rate of economic expansion in 
late 1972 and early 1973. The speed with 
which the economy was brought back to a 
level of relatively high employment stands 
. in sharp contrast to the gradual nature of 
the recovery of the early 1960’s. It bears a 
greater similarity to the experience of 1955 
when a rapid transition out of a recession 
also created bottleneck problems. 


IV. Summary 


The inflation of 1973 has been quite 
-aptly labeled a commodity inflation. The 
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rise in agricultural and import prices ac- 
counted for approximately three-fourths 
of the 8.1 percent annual rate of increase 
of consumer prices in the first half of 
1973. The inflation of basic materials 
prices cannot be simply added to the 
effects of iood and Imports because of the 
problem of double counting, but the calcu- 
lations of the prior section do indicate the 
extent to which the inflation of industrial 
prices was concentrated in these commodi- 
ties. 

In contrast to the inflation of prior 
years, wage costs did not play a significant 
role in the 1973 acceleration. As shown in 
Table 2, the aggregate wage indices rose at 
a rate equal to or below that of late 1972. 
However, the rise in social security taxes 
did provide some additional push to price 
increases. 

At the time a great deal of attention was 
focused upen the effect of the shift from 
Phase II to Phase III. There are indica- 
tions in the private nonfarm value-added 
deflator of Table 1 (which abstracts from . 
imports and farm prices) and detailed 
indices of the WPI that the transition did 
result in an acceleration of the inflation. 
This is particularly true for consumer ser- 
vices and the finished goods indices of the 
WPI where the increases appear to be 
greater than would be anticipated from 
the pass-through of labor and materials 
costs. Given the dominance of other fac- 
tors, however, this effect could account for 
but a small fraction of the inflation. 

Restrictive fiscal-monetary policies would 
have been a very expensive means of 
restraining the inflation in 1973. Given the 
low short-run income elasticity of demand, 
these policies are not effective in restrain- 
ing food prices. However, these problems 
also could not be met with a program of 
price and wage controls. 

The inflation of 1973 differed from that 
of previous years and as such it required a 
different set of policy responses. More than 
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anything, it represented the costs of previ- 
ous mistakes. The food: inflation resulted . 


from the failure to provide a buffer stock 
of agricultural commodities and the inept 
management of the rise in exports. The 
magnitude of the shift in monetary policy 
in 1971-72 was unwise in view of the short- 
run supply limitations on materials for 
homebuilding. The bottleneck problems in 
the basic materials industries highlight 
the importance of maintaining a smooth 
rate of economic expansion. Sudden devia- 
tions in either direction lead to errors in 
planning capacity expansion and increased 
inflation in future periods. There does seem 
to be a “speed limit” on aggregate demand 
increases as suggested by some observers. 
A highly capital-intensive economy is 
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limited in its ability to respond to short- 
run economic changes. Finally, devalua- 
tion, if it is to be effective, will lead to sig- 
nificant demand increases for export and 
import-competing industries. Since the 
devaluation cannot be anticipated, it 
might have been desirable to have main- ' 
tained a higher level of general excess ca- 
pacity at the time of devaluation in order 
to provide room for the adjustment. Of 
course, any such policy must be evaluated 
against the cost of increased unemploy- 
ment that it implies. . 
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Price Controls in 1973: Strategies 


and Problems = 


By Mary T. HAMILTON* 


Legacies of Phase II are clearly evident 
in the price control strategies adopted in 
1973. The two basic policy concepts of the 
Phase II controls were cost justification 
and profit margin limitation. These have 
been retained in subsequent Phases, but 
with some modifications. In addition, the 
concept embodied in the Term Limited 
Pricing Agreements (TLP) of Phase II 
has become an integral part of the control 
mechanism in Phases III and IV. This 
paper examines some. of the problems 
associated with a TLP policy and profit 
margin control. 


I. Term Limited Pricing Agreements 


-The Term Limited Pricing Agreement 
was a simplified approach to price increase 
approvals for firms in the prenotification 
category. The basic concept was a trade- 
off. A prenotification firm could agree to 
hold the weighted average of price in- 
creases to a level below the overall goal of 
_ the program.’ In return, the firm would be 
relieved of the burden cf filing separately 
for individual price increases. Such an 
agreement superseded all previous price 
approvals, and the firm relinquished the 
right to file for any additional increases 
for a twelve-month period. 


* Loyola University of Chicago. This paper draws on 
material which I developed fcr a forthcoming manu- 
script of the Brookings Institution on price controls in 
Phase II. The manuscript is coauthored with Robert 
F. Lanzillotti and R. Blaine Roberts. 

1 The goal stated by the Price Commission was to 
reduce the rate of inflation to 2.5 percent. The frst 
TLP agreements limited the allowable weighted aver- 
age price increase’ to 2 percent; the maximum increase 
was reduced in March 1972 to 1.8 percent. ' 


The weighted average price increase had 
to be cost-justified in the usual manner, 
but cost justification was not tied to’indi- 


. vidual products. In essence, cost increases 


attributable to one product line could be 
used to justify price increases in another. 
The flexibility in pricing of individual 
products was limited to some extent by 
ceilings on the percentage amount of in- 
crease allowable for individual products. 
Compliance with the weighted average 


‘price increase was required within each 
quarter as well as for the fiscal year; viola- . 


tion could result in termination of the 
agreement by the Price Commission. The 
firm was alse subject to the base period 


-profit margin rule. 


100, 


The rationale for the TLP policy was 
administrative convenience rather than 
economic logic. When the freeze ended, 
the Commission was deluged with price 
increase requests under “the seventy-two- 
hour rule.”? The potential for reducing 
demands on staff resources through sim- 
plification of price approval procedures 
for multiproduct firms was evident. The 
policy evolved from negotiations in De- 
ceraber 1971 with two major firms, one in 
steel and one in chemicals. The steel com- 
pany requested and was granted a 
weighted average price increase for specific 
product lines with the understanding that 
it would not file for additional price in- 
creases for a period of one year. The chem- 
ical firm had requested approval of a 


2 This rule was designed to expedite the transition 


between the freeze and Phase TI. It permitted certain | 


proposed price adjustments to become effective unless 
chailenged by the Price Commission within 72 hours. 
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weighted average price increase of 2.5 per- | 


cent covering all product lines. The Com- 
mission directed the staff to explore the 
possibility of a 2 percent limit. This was 
accepted by the company and became the 
first TLP-type agreement, although the 
policy was not formally announced until 
January 18, 1972. 

‘On balance, the TLP policy eased the 
administrative burden for participating 
firms as well as for the Commission. The 
advantages to the firm of filing a single 
TLP request rather than numerous re- 
quests for increases in individual product 
prices were substantial; however, any dol- 
lar cost savings were offset in part by 
monitoring expenses. The major advant- 
ages to the firm were the ability to imple- 
ment price increases without delay and the 
flexibility afforded in relative pricing. The 
Price Commission staff estimated a mini- 
mum saving of thirty to thirty-five man 
years, or 25 to 35 percent in operational 
resources. On the other hand, inconsisten- 
cies among the different types of TLP 
agreements created some administrative 
problems for the Commission. The incon- 
sistencies were inevitable since agreements 
were negotiated on a firm-by-firm basis. 
More than half of these agreements were 
negotiated in the absence of a clear set of 
policy rules. 


Evaluating the impact of the policy on ` 


price performance is difficult. One hundred 
eighty-seven agreements were negotiated in 
Phase IT; sales of the. firms involved, 
mainly large manufacturers, were about 
$200 billion. TLPs were unattractive. to 
services or labor-intensive firms that could 
cost-justify price increases well above the 
levels authorized by the agreements. The 
average TLP approval was 1.92 percent. 
In contrast, the average approval for other 
prenotifying firms was 5.44 percent. A 
simulation study made by the Price Com- 
mission indicates that on average the 
weighted average price increase of TLP 
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firms prior to controls was larger than the 
TLP approval. This was not true, how- 
ever, for a substantial number of firms. 
The precontrol periods used for compari- 
son were 1969 to 1971 and from 1970 to 
1971. For 86 firms, the TLP approval was 
in excess of the 1969-71 simulated in- 
crease. The 1970-71 comparison is more 
favorable, but still suggests that TLP 
agreements had no downward pressure on 
price changes for sixty-one firms. The 
simulation study supports the view held 
by the Commissioners and the staff that 
TLP approvals were too generous. 
Moreover, the TLP approvals under- 
state the flexibility in the weighted aver- 
age of price changes. These approvals ap- 
plied to increases over base prices. In- 
creases up to base were not included. 
There were several instances, particularly 
in chemicals and aluminum, where prices 
were below base throughout much of 
1972. Also, price decreases could be in- 
cluded in determining compliance with a 
TLP agreement. In other words, if a TLP 
firm reduced prices for some products 
because of competitive conditions, ability 
to increase prices on other products was 
enhanced. i ; 
The TLP policy, tailored to individual 
firms, was an administrative modification 
of the regulations. Alternatively, it could 
have been adopted as an economic policy 
and served as the nucleus of a control 
strategy. The Commission considered do- 
ing this early in 1972 at the suggestion of 
Arthur Burns. He proposed that firms in 
manufacturing might be allowed “zones of 
freedom” or “‘zones of flexibility” within 
which they were free to adjust prices with- 
out prenotification. The maximum flexi- 
bility in terms of the allowable weighted 
average price increase -was to, be uniform. 
If the limits were observed, the profit mar- 
gin rule would not apply. The rationale 
was that investment would be stimulated 
or at least not inhibited. Although the 
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Commission rejected the proposal, the 
policy was an integral component of 
Phase III regulations. 

The general rule for price increases in 
Phase III was that a price could be in- 
creased above base to reflect increased 
costs, so long as the base period profit mar- 
gin was not exceeded.’ Alternatively, a 
firm could increase prices by a weighted 
annual average of 1.5 percent to reflect in- 
creased costs. This extended the TLP 
option to all firms by establishing a ‘zone 
‘ of freedom” of 1.5 percent. Firms comply- 
ing with this zone were exempted from the 
profit margin limitation. No limits were 
set on increases of prices of individual 
products. 

In Phase IV, the “110 percent rule” 
draws upon the regulations—or experi- 
ence—of Phases II and III. The regula- 
tions permit prenotifying and other quali- 
fying firms to apply a cost-justified per- 
centage price increase to a product or 
service line. However, limits on individual 
price increases have been reinstated. The 
maximum price that can be charged for 
any item is 110 percent of ‘the adjusted 
freeze price (or base, if higher), plus the 
weighted average price increase authorized 
for the product line. 

The legacy of the TLP policy has af- 
forded increased opportunities for flexi- 
bility in relative pricing. The economic 
significance is that interference with re- 
source allocation is minimized. Individual 
prices can respond to demand as well as 
cost pressures. The inherent risk is that 
firms may exploit market conditions. Price 
increases may be concentrated on products 
with inelastic demand, or on those over 
which a firm can exercise monopolistic 
power. If these products have a significant 
weight in the price indexes, stabilization 
efforts will be impeded. 

These possibilities led to the decision in 


3 The base price was redefined as the authorized price 
‘on January 10, 1973. 
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Phase II to limit the allowable price in- 
crease for individual products covered by 
a TLP agreement. While such limits can 
be effective in preventing firms from im- 
plementing high visible price increases, 
production of some items may be curtailed 
if a firm is unable to recover valid dollar 
costs. Resolution of the problem is diffi- 
cult, particularly if the rules are uniform 
for all firms. However, if the rules are 
tailored to individual firms as in Phase II, 
elimination of individual price maximums 
could be offered in exchange for a reduced 
(or even negative) weighted average price 
increase. Despite complexities of this sort, 
a TLP-type policy has merit, especially in 
a tight demand situation.’ 


II. Profit Margin Limitation 


The profit margin rule does not impose 
a ceiling on total dollar profits. It does 
limit profit margins. Cost-justified price 
increases cannot be implemented if this 
would result in a firm’s exceeding its base 
period profit margin. The rule was in- 
tended to provide incentive to increase ab- 
solute profits through increased sales and 
productivity gains rather than through 
increased prices. 

Some medifications have been made, 
but the rule generally applies to all manu- 
facturers, . retailers and wholesalers, and 
service organizations covered by the 
stabilization program. In Phase I, a firm 
or organization that did not increase any 


_ price above base was not subject to the 


profit margin constraint. This exemption 
was broadened in Phase IJI.to include 
firms that held the weighted average of 
price increases to 1.5 percent or less. 


Phase IV regulations remove this addi- _ 


tional leeway, but firms that do not charge 
a price above an adjusted freeze price 
have no profit margin limitation for the 
first fiscal year ending after August 12, 
1973.. 

Some problems of profit margin control 
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are inevitable. Base period. revenues, 
profits and so forth must be deined; a 
myriad of choices is available. Since the 
choice will affect firms diversely, inequi- 
ties may result. In addition, implementa- 
tion of a profit margin rule may lead to 
economic distortions that interfere with 
resource allocation. 

The base period profit mazgin was de- 
fined initially as the weighted average of 
the margin in two of the three fiscal years 
ending prior to August 15,1971. By Jan- 
uary 1973, the relevance oi these base 
years had diminished. The regulations in 
Phase III increased the options available 
by permitting the use of fiscal years end- 
ing after August 15, 1971, in determining 
the base margin. Since profits were low in 
1971 and controlled in 1972, it seems 
doubtful the forward extension of the base 
period offers significant relief to firms ex- 
periencing low profits in the orizinal base 
years. A special regulation adopted in 
Phase II to deal with loss/low profit sitúa- 
tions is still in effect, but firms that do not 
qualify for this consideration cannot in- 
crease profit margins above base unless 
granted an exception. 

The definition of revenues is also com- 
plex. In Phase II, the profit margin calcu- 
lation excluded revenues from farming, 
public utilities, life insurance, and foreign 
subsidiaries. It included reventes from all 
other domestic and export sales. This was 
inconsistent in that prices of exports and 
some items sold domesticall» were ex- 


empted from controls. Profits from these 


sales were not. 
In August 1972, the Commission con- 
sidered excluding all export sales from 


both base and current period profit mar-- 


gins. The issue arose because the Revenue 
Act of 1971 included several tax changes 
supported by the administration. One was 
the tax advantage afforded by the Domes- 
tic International Sales Corporetion (DISC) 
to stimulate export sales. Price Commis- 
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sion regulations tended to negate this ad- 
vantage. An increase in profits on exports, 
or a shift from domestic sales to exports 
with a higher rate of profit, could result in 
a firm’s exceeding its overall base period 
profit margin. Under these circumstances, 
a firm might prefer to establish a foreign 
manufacturing or sales subsidiary rather 
than a DISC, in order to avoid rollbacks 
of domestic prices. Conversely, a change 
in the regulations could have resulted in’ 
de facto violation for other exporters. If 
the rate of profit on foreign sales were be- 
low that of the base period, exclusion of 
foreign sales would raise the current profit 
margin—possibly above the base level. 
The only recourse would then be a reduc-. 
tion in prices of products sold in the 
domestic market. 

Current regulations retain aie inclusion 
of export sales of domestic firms in the 
profit margin calculation. On the other 
hand, Phase IV regulations provide relief 
in some instances to sellers of exempt 
items. If a firm during its most recent fiscal 
year derived 90 percent or more of its 
annual sales or revenues from the sales of 
exempt items and less than $50 million of 
its annual sales or revenues from sales of 
nonexempt items, it is not subject to the 


. profit margin constraint. 


A particularly troublesome aspect of the 
profit margin definition is the question of 
interest deductibility. The Price Commis- 
sion defined the margin as net operating 
income before taxes and before extraordi- 
nary items. Early discussions of the Com- 
mission clearly indicate that interest, both 
short and long term, was considered a 
deductible item. The reporting forms that 
were subsequently issued limited the de- 
duction to short-term interest. As a result, 
the profit margin limitation distorted cor- 
porate financing, not only by encouraging 
debt rather than equity financing, but also 


: by encouraging shifts from long- to short- 


term debt. 
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The situation was brought to the atten- 
tion of the Commission in a memorandum 
from the staff of the Federal’ Reserve 
Board in August 1972. Distortions in 
money markets were developing. The 
Commission felt strongly that the policy 
it endorsed had not been implemented, 
and changed the regulation to permit de- 
ductibility of long- as well as short-term 


interest. This ruling has been retained in 


-Phases III and IV. 
Most of the alleged distortions resulting 
” from the profit margin rule are related to 
the inability to attract investment capital 
because of low profits. The cement indus- 
try is illustrative. In the fall of 1972, the 
industry claimed that the shortage of 
cement was attributable to lack of capa- 
city and the inability to operate marginal 
plants because of expenditures required to 
meet pollution and safety standards. The 
Commission held public hearings. Testi- 
mony presented indicated that the indus- 
try had an historic record of alternating 
conditions of under and over supply. In 
view of the lead time necessary to bring 
new plants on stream, it seemed probable 
that factors other than Price Commission 
regulations were responsible for the diffi- 
culties in attracting investment capital. 
‘The industry’s request for a class excep- 
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` tion to the profit margin constraint was 


denied at that time. In the fall of 1973, the 
industry was exempted from controls. 
These issues are illustrative rather than 
exhaustive. A profit margin limitation, in 
effect, freezes discrepancies between com- 
petitors. This may reduce inflationary 
pressure in competitive situations where 
price leaders are unable to increase prices; 
it can also impose burdens on small firms 
and possibly result in diminished compe- 
tition. The profit margin constraint also 
discriminates against new management. 


II. Summary 


Price controls by definition interfere 
with the normal process of resource alloca- 
tion through the market mechanism. 
Flexibility in relative pricing reduces this 
interference. Viewed in this context, the 
TLP aspect of controls in 1973 has eco- 
nomic virtue. 

The economic logic of profit margin 
control is more questionable, particularly 
at the present time. Since price increases 
are limited to a dollar-for-dollar pass- 
through of costs, margin control seems 
redundant. Moreover, problems associ- 
ated with its implementation raise doubts 
about its efficacy as a control strategy. 
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MONETARY POLICY AND 
SECTORAL CREDIT FLOWS 


Alternatives to Monetary Policy 


By James S. DUESENBERRY* 


The more we use monetary policy, the 
less satisfactory it seems. I do not say that 
in a spirit of criticism. Any Monday morn- 
ing quarterback can tell that the plays 
should have been called differently. But in 
this case the trouble is not with the 
players but with the intrinsic difficulties of 
the game itself. Monetary policy can 
without doubt be a useful stabilization 
instrument, but its use is limited by two 
kinds of difficulties. First, the use of mone- 
tary policy to offset substantial variations 
in aggregate demand produces significant 
adverse side effects. Second, we know far 
too little about how it works. After dis- 
cussing these limitations, I will consider 
some alternatives to monetary policy. 


I. Limitations of Monetary Policy: 
Adverse Side-Effects 


Ever since the mid-1950’s, monetary 
restraint has always reduced substantially 
the rate of housing starts. I shall not at- 


tempt to reach a conclusion as to the - 


theoretical desirability of using housing as 
a stabilization vehicle, if only because evi- 
dence on this question is remarkably 
scanty, but a number of points are worth 
considering. (1) The use of excise taxes to 
produce variations of 30 percent in a ma- 
jor industry’s output would never be ac- 
ceptable. Should monetary policy—which 
has similar effects on the housing industry 
—be immune from criticism? (2) Some 
proponents of monetary policy argue that, 
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because it principally affects housing, the 
use of monetary policy is a cheap way to 
stabilize aggregate production because 
housing is a durable good with a short pro- 
duction period. But the durability of 
housing has nothing to do with the cost of 
using monetary policy. Indeed, to adapt 
to instability in the housing market, pro- 
ducers may be forced to use high-cost pro- 
duction methods, thus increasing the cost 
of using monetary policy—which in any 
case should be compared with the cost of 
using fiscal policy. (3) An additional cost 
to be considered is the loss to the several 
million people whose plans to change hous- 
ing accommodation (in trading old units 
as well as new ones) are frustrated when 
mortgage credit dries up. 

Those considerations do not tell us that 
using housing as a stabilizer for the rest of 
the economy is less efficient than any al- 
ternative. But points (1) and (3) do sug- 
gest that the politics of housing will in- 
hibit the use of monetary policy as long as 
monetary restraint continues to bear 
heavily on housing. 

‘The expansion of Federal National 
Mortgage Asscciation (FNMA) and Fed- 
eral Home Loan Bank (FHLB) lending 
activities, Government National Mort- 
gage Association (GNMA) bonds, and 
variable-rate mortgages, and changes in 
the powers of thrift institutions may help 
to reduce the cyclical variations in the 
supply of mortgage credit. If these suc- 
ceed in reducing the amount of rationing 
in the mortgage market we can expect 
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that for any given Federal Open Market 
Committee (FOMC) action rates will be 
more volatile than before. Housing may 
still prove sensitive te monetary restraint 
because we expect it to have a relatively 
high interest elasticity. If so, the problems 
discussed above will persist. If not, either 
monetary policy will become less effec- 
tive, or more drastic changes in FOMC 
action will be required to replace the ex- 
penditure restraint which has been lost. 

In that case there will be new dilemmas 
for monetary policy. Outside the mortgage 
market the credit crunches of the past 
have operated largely through the peculiar 
nature of the certificate of deposit (CD) 
ceilings. In 1973 the financial market also 
had relatively large swings in short-term 
rates without any disturbance or disorder. 
Nonetheless, there is a limit to the range 
of variation in short rates which can be 
tolerated. 

Business firms and financial institutions 
finance varying proportions of their lia- 
bilities in the short market. Some bor- 
rowers who are heavily in debt in the short 
market will have relatively poor credit 
ratings for other reasons. Very rapid in- 
creases in short rates may mean that 
(a) it will be difficult or impossible for 
some firms to earn their interest costs, 
(b) some lenders will trade off rate for 
quantity so that credit will become un- 
available or available only at prohibitive 
.cost to poor risks, and (c) some intermedi- 
aries will have to ration because they 
themselves are unduly dependent on a 
short market with rapidly rising rates. 
Explosive increases in rates can drive sub- 
stantial firms into bankruptcy with effects 
which will be felt throughout the economy. 

Some economists view the bankruptcy 


of corporations or financial institutions— ` 


even large ones—as just a part of the mar- 
ket process. That may be a correct view. 
The net cost of a few bankruptcies may be 
small compared to the benefits of the 
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stabilization policy which brings them 
about. But there are certainly other 
aspects to the problem. There is always 
some risk of liquidity crisis and a sharp 
drop in investment expenditures (and if 
the equity market is seriously affected in 
consumption as well). The Penn Central 
case shows that good planning and fast 
iootwork can prevent that kind of reaction. 
That success, however, should not lead us 
to conclude that there is no problem. Nor 
is it likely to make those responsible for 
monetary policy view the prospect of very 
rapid increases in short rates with equa- 
nimity. The fear of financial panic will 
always impose some inhibition on the use.” 
cf monetary policy. 


II. The Limitations of Monetary 
Policy: Uncertain Results 


Though monetary policy is nowadays 
supposed to play a major role in stabiliza- 
tion policy, discussions of its effects are 
peculiarly lacking in precision. The re- 
sponse of the practitioners to the econ- 
omy’s chills, fevers and headaches seems 
to be, “Take a 2 percent increase in M 
growth and call me next month.” Esti- 
mates of the effects of different rates of 
growth of Mı M, nonborrowed reserves 
or reserves available for private nonbank 
deposits (RPD’s) differ widely in terms of 
the length of the response lag, the size of 
the total effect, and the distribution of the 
effects by type of expenditure. 

Keynesian econometric models (e.g., 
James Duesenberry and Barry Bosworth,. 
and Michael McCarthy) indicate that 
monetary policy works through a long 
chain of reactions which would do credit 


` to Rube Goldberg. Open market actions 


affect bank reserves and thereby move 
Federal Funds rates, and at one remove, 
affect CD rates, bill rates, commercial 
paper rates, and presently bank lending 
rates. Further reactions in the flow of 
funds to different financial institutions 
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then occur. These movements then influ- 
ence mortgage credit flows and home 
building while short-rate movements ulti- 


"mately influence long rates. Changes in 


bond yields influence business investment 
and also affect the stock market causing a 
reaction in consumer expenditures. The 
whole series of effects is spread out over a 
. couple of years and even longer when mul- 
tiplier and accelerator effects, are taken 
into account. Moreover, there is uncer- 
tainty over our estimates of the parameters 
at each link in the chain. 

I often think that the acknowledged un- 
certainties involved in making monetary 
policy the Keynesian way are the main 
cause of the monetarist revival. Intoler- 
able uncertainty leads to faith in the super- 
natural. Jokes aside, the St. Louis equa- 
tion and variants on it (e.g., Leonall 
Anderson and William Jordan) appear to 
give clear and definite estimates of the 
impact of monetary policy on GN P expen- 
ditures. 

But recent tests (e.g., Stephen McNees) 
indicate that ex post forecasts outside the 
fitting period from the St. Louis model 
are significantly less accurate than similar 
forecasts with the simplest mechanically 
applied “Keynesian” model. We need not 
conclude from this that the Keynesian ap- 
proach is better than the monetarist ap- 
proach. We can, however, conclude that 
the monetarist approach does not seem to 
remove the uncertainties surrounding the 
use of monetary policy. 

Thus, rational decisions on current 
monetary policy require the application of 


an elaborate decision tree analysis on a . 


problem in which forecasts are uncertain, 
response lags long, and the effects of the 
control variable uncertain. An attempt to 
use such a rational-procedure only reveals 
the extent of our ignorance and drives us 
back to small policy changes which over- 
. emphasize the current situation relative 
to forecasts of the future and which are 
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typically either too little and too late or, 
occasionally, too drastic and even later. 


Ill. Rules vs. Activism 


Given the “built-in” stability of our 
economy and the limitations of our policy 
instruments, it can be argued that we 
might as well give up activist policies and 
fall back on monetary and fiscal policy 
rules. It can be argued that things would 
work out well enough if we maintained a 
balanced full-employment budget and a 
steady rate of growth in money supply. 

While that proposal has certain attrac- 
tions, a number of considerations suggest 
that it would not prove satisfactory. The 
real interest rate required to maintain a 
given level of unemployment with any 
fixed full-employment surplus or deficit is 
likely to vary over time for several rea- 
sons. First, the impact on GNP of govern- 
ment expenditures will depend on the mix 
of revenues used to finance them. Second, 
the balance between private saving and 
private investment at full employment at 
a given real rate of interest can easily. 
swing as a result of technological and 
demographic factors. by a couple of per- 
cent of GNP. Such a swing, if not offset, 
could (allowing for multiplier effects) pro- 
duce a change of 2 percent in the unem- 
ployment rate. 

If fiscal policy is to be fixed by a rule, 
then compensation for variations in the 
balance of. savings and investment would 
have to come from the monetary sphere. 
If money supply growth is also fixed, any 
required adjustment in the real rate of 
interest would have to come from price 
level adjustment. If the full-employment 
equilibrium real rate of interest were to 
fall, unemployment would have to rise to 
induce a deflation’ (or reduction in the 
rate of inflation). Temporarily that would 
raise the real rate of interest, but ulti- 
mately the acceleration in the growth of 
the real money supply would bring about 
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the required adjustment in the equilibrium 
real rate of interest. That adjustment 
would, however, take a rather long time 
and would probably produce some con- 
siderable cyclical movements. 

In addition, the money supply rule itself 
could be a source of disturbance. We do 
not have a very clear idea of the rate of 
growth of money supply required for any 
one real rate of interest. And changes in 
the financial system must surely be ex- 
pected to change money demand functions. 
The system would have to adjust to change 
in demand for money—relative to GN P— 
by changes in the rate of inflation or defla- 
tion induced by changes in employment. 
-Again long adjustment periods and cycles 
would be involved. . 

It takes a lot of faith to believe that. we 
can or should commit ourselves to a course 
determined by such a cumbersome and 
inefficient automatic pilot. It can, how- 
ever, be argued that a gradualist approach 
might provide most of the benefit of a 
rules policy without such very long re- 
sponse lags. Suppose, for example, adjust- 
ments in the full-employment surplus and 
in the growth of monetary aggregates were 
made in response to current conditions 
and forecasts but severely limited in 
amount. We could then track and offset 
any persisting change in the demand for 
money, the impact of the budget, or the 
balance of full-employment saving and 
investment without any danger of ‘over- 
compensating for ephemeral disturbances. 
But there must be exceptions to any rule, 
even a flexible one. There will be times 
when for some reason GNP has already 
moved too far away from the path of po- 
tential output, or occasions when some 
event makes us confident that a substan- 
tial movement away from the target path 
is about to occur. In those circumstances 
adherence to a gradualist rule will allow 
costly deviations to persist longer than is 
necessary. But it is certainly not easy in 
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practice to choose the optimum policy. 
The choice will involve balancing (a) the 
costs of continuing excess unemployment 
if the economy is initially below potential, 
output, (b) the cost of using any policy 
instrument to rectify the situation, (c) the 
cost of any “overshoot” from an expan- 
sionary action, and (d) the cost of correct- 
ing the overshoot. It is important to note 
that in a distributed lag system a quick re- 
covery to potential from below must pro- 
duce an overexpansion unless the direc- 
ticn of policy is reversed before potential 
output is reached. If there were no costs 
to the use of policy instruments, we would 
always correct errors as quickly as pos- 
sible even though this would require— 
because of the distributed lag responses— 
frequent reversals of policy direction. In 
fact, every policy instrument has its costs . 
—inefficiency in changing government ex- 
penditures, uneven allocation effects and 
financial instability in shifting monetary 
policy, and income distribution, alloca- 
tional, and political costs in changing tax 
rates. ; 

In a world of imperfect forecasts, long- 
distributed response lags to policy changes 
and policy instruments whose use is 
costly, we cannot expect to “fine tune” 
the economy. We must make the compro- 
mises I have already listed. Our ability to 
prevent or quickly correct substantial 
deviations from the potential output path 
will depend on the side costs of using our 
policy instruments and on the speed with 
which they work. , 

In a way the monetary policy of the 
whole post-accord period might be de- 
scribed as a gradualist policy with, occa- 
sional bursts of activism-——drastic moves to 
restraint in 1966, 1969, and 1973, and 
sharp reductions in short-term interest 
rates in recessions. The results of the acti- 
vist episodes have not been encouraging. 
By the time that a clear case for severe 
restraint is recognized, it is usually too 
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late for so cumbersome and slow moving a 
policy instrument as monetary policy to 
prevent an excessive growth in demand, 
the more so since action is inhibited by 
concern for housing and fear of financial 
panic, and uncertainty as to magnitude 
and timing of the economy’s response to 
Federal Reserve action. In terms of the 
argument given above, the monetary 
policy instrument is too slow and too costly 
to provide stability against substantial 
. shocks to the economy. 


IV. Alternatives to Monetary Policy 


Recognition of the limitations of mone- 
tary policy has led to a number of pro- 
posals for new policy instruments. Broadly 
speaking these fall into three classes: (a) 
variable taxes on particular types of ex- 
penditure, (b) taxes on different types of 
borrowing, and (c) direct allocation of 
credit. All of these proposals are intended 
to provide a substitute for monetary pol- 
icy which would act more quickly, by- 
passing the long process of forcing up 
short rates and thereby inducing changes 
in bank lending rates and long-term mar- 
ket rates. At the same time they could in 


principle spread the costs of restraint so- 


that. housing would not be unduly af- 
` fected. Finally, they involve less risk of 
financial shock than monetary policy. 


A . Taxes 


The theoretical case emerges most 
clearly in the cost of taxes on borrowing. 
In principle a tax on any particular type 
of borrowing should have exactly the same 
effect on expenditures as an increase in the 
interest rate on that type of borrowing (at 
least for those borrowers who have. no 
other.borrowing option). The difference is 
that the government collects instead of 
the lender. Superficially anyway it appears 
that taxes on business borrowing could be 
used to restrain investment expenditures 
while lower taxes or none were applied to 


MONETARY POLICY 109 


_ mortgage. loans. In practice there would 


be all sorts of complications. A variable 
tax on long-term debt issues would pre- 
sumably have an impact on term structure 
which could dilute its expenditure impact. 
Mortgage funds would -be used for non- 
housing purposes and that might frustrate 
the objective. All sorts of administrative 
complications would arise. 

Nevertheless, the basic proposition that 
variable taxes can substitute for monetary 
policy stands. Its application seems a 
great deal simpler in the case of expendi- 
ture taxes. Investment taxes and credits 
affect investment profitability in a way 
that is analogous to the effect of interest ` 
rates—though with a different relative 
effect in terms of durability. Variable 
taxes on consumer durables should have 
significant effect on timing of durable pur- 
chases. Housing investment expenditures 
can be taxed at the same rate as business 
investment or treated differently accord- 
ing to taste. 

There is certainly no reason why the lag 
from the application of an expenditure tax 
to its effect on expenditures should be any 
longer than the lag from an equivalent 
change in short-term interest rates. To the - 


, extent that some types of investment are 


influenced by long-term rates rather than 
short, the lag for expenditure taxes should 
be much shorter than the lag for monetary 
policy. In principle, then, it appears that 
variable taxes and credits for investment 
and variable taxes on consumer durables 
should be able to do anything that mone- 
tary policy can do, and do it better. The 
intended effects on expenditure can be ob- 
tained without undesired allocational ef- 
fects and without the potential for insti- 
tutional insolvency or financial panic. 

In practice, however, things may not 
work so well. The unpredictable nature of 
Congressional responses to tax proposals 
is not likely to change, and even if such 
variable taxes could be levied at the discre- 
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_ tion of the President, there would inevit- 
ably be lags of several months between the 
time action is required and the time action 
is actually taken. All in all, then, variable 
expenditure taxes are no panacea. But in 
those cases when—aiter recognizing the 
lag involved-—we still wish to stimulate or 
restrain investment, it seems to me that 
variable investment taxes or credits would 
take some of the burden off monetary 
policy, give a more equitable distribution 
of restraint as between business invest- 
ment and residential construction and 
provide restraint without danger of finan- 
cial panic. Variable taxes on consumer 
durables can be useful for the same reasons. 


B. Direct Credit Controls 


Whenever any commodity is in short 
supply, a popular demand for rationing 
can be expected. Indeed, this rule applies 
witk special force to credit because the 
central bank clearly has some control over 
its supply. I am not at all sure that a per- 
fectly competitive financial system would 
really produce an optimuní pattern of 
resource allocation. But I also find it hard 
to believe that an administered system of 
direct credit controls—even if it were 
workable—would do anything but make 
the allocation worse. Ceilings on the 
amount of institutional lending to par- 
ticular sectors and capital issues commit- 
tees to control open market borrowing 
‘would be an invitation to evasion on the 
one hand and cartelization on the other. 
In addition, of course, the administrative 
burdens of a credit allocation system in a 
large country with a complex financial sys- 
tem like ours would be enormous. Most of 

the other countries which use credit allo- 
` cation have much simpler financial systems 
and a far greater degree of concentration 
in both industry and finance. We could 
not follow their example if we wished. 

A positive requirement that certain 
types of financial institutions invest given 


percentages of their resources in (say) resi- 
dential mortgages may be workable, but 
would have drawbacks. Such a require- 
ment would, of course, tend to widen the 
gap between the returns from mortgage 
lending and other investments. Indeed, 
the shift (by comparison with the situa- 
tion in the absence of the proposed con- 
trol) of (say) insurance company funds 
out of other markets into mortgages would 
push up other rates relative to mortgage 
rates. The result would be to weaken the 
competitive position of specialized mort- 
gage lenders vis-à-vis the open market, 
causing a decline in mortgage lending 
from that source. The situation would be 


‘ analcgous tc FNMA operations. And as 


in the case of FNMA operations, the regu- 
lations probably would have a net favor- 
able effect on the supply of mortgage credit 
though smaller than the gross effect. But 
it hardly seems desirable to get snarled up 
in a new set of regulations to create a set 
of unwilling mortgage lenders. If the quan- 
tities involved were significant, lenders 
woulc be encouraged to reorganize’ their 
activities so as to move them out of the 
reguleted sector, and other sorts of evasion 
would appear. If it is desired to channel 
funds into the mortgage market, there are 
lots of ways to do it, and direct allocation 
of private lending is not the most attrac- 
tive. . 

Ancther type of allocation proposal is 
one made by Andrew F. Brimmer. He has 
suggested that differential asset reserves 
be applied to commercial banks. Instead 
of defining required reserves as percent- 
ages cf different types of liabilities the 
reserve requirements could be defined as 
percentages of assets (the two could be 


combined of course). The reserve require- ` 


ment against “good” assets, say, mort- 
gages, could then be made lower than the 
requirement against business loans. The 
reserve ratios could of course be varied 
from t:me to time. In its economic logic 
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this proposal comes very close to a set of 
taxes on different kinds of bank lending. 
An asset reserve requirement reduces the 
effective return from a loan at a given 
interest rate just as a tax would do. Mod- 
est differentials in favor of mortgages 
would have some favorable effect. How- 
ever, I fear that if the differentials were 
large enough to have a very significant 
effect, they would tend to drive commer- 
cial lending out of the banking system into 
the commercial paper market. They might 
also encourage the development of: new 
types of nonbank unregulated institu- 
tions. That tendency was visible in 1969 
when the CD ceiling generated problems 
for banks. On the whole, I cannot view 
Brimmer’s proposal with a great deal of 
enthusiasm. 

Finally, direct regulation may be ap- 
plied to the terms and conditions of lend- 
ing. In the consumer credit and mortgage 
markets, down payment and maturity 
regulations have been used in the past, 
and they appear to be effective—particu- 
larly when applied for short periods. I see 
no other opportunities for that kind of 
regulation. We seem to have no trouble 
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holding down mortgage credit. It does 
appear that if we need to do so, we can 
influence expenditures on durable goods by 
regulating the maturity and down pay- 
ment terms for consumer credit. A 
straightforward tax on consumer durables 
seems preferable to me, but consumer 
credit regulation can provide a useful and 
not too costly fallback. 
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Alternative Monetary-Fiscal Policies 
anid Sectoral Credit Flows 


By ANDREW F. BRIMMER* 


In three recent periods—1966 I-1968 
IV, 1969 I-1971 IV and 1972 III-1973 IV 
—restrictive monetary and fiscal policies 
had a severely adverse impact on several 
sectors of the economy, particularly hous- 
ing and state and local government. To 
assess the effect on sectoral’credit flows of 
several alternative monetary and fiscal 
policies in these periods, I undertook a 
number of simulations using the MIT- 
PENN-SSRC econometric model (devel- 
oped by economists at the Massachusetts 
Institute of Technology and the Univer- 
sity of Pennsylvania with support from 
the Social Science Research Council and 
referred to hereafter as the MPS model). 
In addition to examining the effects of dif- 
ferent monetary policies (defined as differ- 
ent rates of growth in the money supply), 
I weighed the effects of two tax policy in- 
struments: the 7 percent investment tax 

‘credit and a 10 percent income tax sur- 
charge. 


J. Characteristics of the Simulations 


To study the effects of alternative mone- 
tary and fiscal policies, the MPS model 
was simulated twice—first using actual 


* Member, Board of Governors of the Federal Re- 
serve System. This is a condensation of a paper by me, 
the complete version of which is available from the 
Board, Washington, D.C. 20551. 

I am grateful to several members of the Board’s staff 
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my regular staff assistants, also worked on the paper at 
various stages. However, while I am grateful to the 
staff for their support, the views expressed here are my 
own and should not be attributed either to them or to 
my colleagues on the Board. 


policy (the “base simulation”), and then 
using a hypothetical policy. 

Before these simulations’ were done, 
each behavioral equation of the model 
was simulated separately and the error for 
each equation for each quarter was re- 
corded. To ensure that the simulated values 
are close to the actual values, these equa- 
tion errors were then added to the be- 
havioral equations before the system was 
solved in both the base and alternative 
policy simulations. (The MPS model is 
nonlinear; consequently, the responses to 
policy actions depend to some extent on 
the values of the simulated variables. 
Since the model’s equations make errors, 
gauging the response without feeding the 
equation errors back in measures the re- 
sponse at the wrong point.) 
| Assumptions About the Impact of Tax 
Policy. In the MPS model, the investment 


‘tax credit worxs through its effect on the 
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cost of capital. If corporations are per- 
mitted to deduct a portion of their new 
equipment costs from their income taxes, 
the effect is the same as if the price of ma- 
chinery were lowered. Machinery is sub- 
stituted for labor in the sense that new 
capacity is installed which has greater 
capital-output ratios than before. This in 
turn means larger gross investment. The 
extent of this effect depends on the elas- 
ticity of substitution between capital and 
labor. The speed of the effect depends on 
the length of lags between changes in the 
cost of capital and businessmen’s recogni- 
tion of it, design lags in creating equip- 
ment for the new economic factor propor- 
tions, and the lag involved in its produc- 
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tion. Both the elasticity and the lags are 
dificult to measure, and doubts must 
necessarily remain about the degree of 
accuracy achieved in their measurement. 

There is another effect of changes in the 
investment tax credit which we are unable 
to measure. This is the anticipatory effect. 
If the tax credit is operating (absent) and 
businessmen think it will be suspended 
(reinstated) in the near future, there is an 
incentive to order (hold off on) new equip- 
ment before the suspension (reinstate- 
ment) takes effect. In all that follows we 
assume that changes in the tax credit are 
unforeseen. Likewise, we have assumed 
that all income tax rate changes, which 
operate via effects on disposable income, 
are regarded as permanent. (This means 
that we have probably overstated their 
effects since they may be regarded as 
temporary). 

Other Analytical Assumptions. A num- 
ber of other assumptions have important 


bearing on the analysis. Unless otherwise’ 


stated, I assume that the policy mix does 
not alter (1) deposit ceilings; (2) foreign 
exchange rates, foreign prices, and the 
value of exports; (3) federal taxes and 
expenditures other than those specifically 
mentioned; (4) lending by the Federal 
Home Loan Banks and mortgage pur- 
chases by the Federal National Mortgage 
Association (FNMA) and the Govern- 


ment National Mortgage Association ` 


(GNMA), or (5) the Federal Reserve dis- 
count rate (although, with the money 
stock taken as the target monetary policy 
variable, the discount rate has little effect 


on anything except the amount of non-- 


borrowed reserves necessary to achieve a 
given money stock). 

Moreover, it is possible that if different 
policies had been followed prior to August 
1971 the New Economic Policy (NEP) 
announced at that date would not have 
been necessary. We nevertheless assume 
in both the base and hypothetical policy 
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simulations for 1969-71 that the NEP 
occurred; all policy variables except those 
being examined by the hypothetical policy 
are set at their NEP values. But since the 
model does not have a policy variable to 
represent the price controls instituted 
under NEP, the downward pressure of 
controls on the level of prices is repre- 
sented by the negative residuals which 
occurred when the price equation was 
simulated separately. 

There are some other effects of price 
controls relevant both to the 1969-71 and 
1972-73 simulations which we cannot 
take into account. First, the controls 
probably altered the reaction pattern of 
the economic system to other policy 
changes. For example, in this model, the 
rate of change of prices depends in part on 


_ the level of economic activity. One might 


argue that under a system of price and 
wage controls, prices would be less sensi- 
tive to changes in economic activity 
brought about by policy shifts. While this 
may be true, we cannot measure it, and 
in the simulations reported here we as- 
sume that prices react to changes in mone- 
tary and fiscal policy in their pre-1971 
manner. Second, the MPS model has no 
supply constraints except in the labor mar- 
ket. In the current situation, shortages are 
occurring partly because of capacity limi- 
tation and partly because the present sys- 
tem of price ‘controls does not encourage 
the expansion of production of those com- 
modities which are in short supply. In this 
situation, the stimulation of aggregate 
demand through fiscal or monetary policy 
may have less than the usual effect on real 
economic activity. This model does not 
reflect these developments. 

The most important results of the simu- 
lation exercises are shown in Table 1 (re- 
porting monetary and fiscal effects) and 
Table 2 (reporting effects.on spending, 
prices, and unemployment). (The appen- 
dix tables to the original paper report the 
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TABLE 1--SIMULATION OF ALTERNATIVE STABILIZATION POLICIES, SELECTED PERIODS, 1966-1973 
(Monetary and Financial Effects) 











Year and Quarter 








Category 19661 19671 19692 19701 19721 1973 111 
1. Money Stock 
Base Simulation ($ billions) $174.6 $178.2 $205.3 $212.8 $250.8 $263.9 
Index Numbers» . 
7% investment tax credit 100.4 101.3 100.0 99.4 100.4 100.8 
Improved policy mix 100.0 101.7 100.0 101.6 99.8 99.2 
5% money supply growth rate 99.7 102.6 99.7 101.1 99.4 99,2 
2. Interest Rates (3 mo. Treas. bill) 
Base Simulation (percent) 4.6 4.5 6.1 7.1 4.2 8.3 
Index Numbers 
7% investment tax credit 93.2 85.8 100.0 110.0 | 92.9 91.6 
Improved policy mix 98.3 75.3 100.0 80.6 104:8 98.8 
5% money supply growth rate 106.2 81.2 104.8 89.7 111.9 96.4 
3. Mortgage Interest Rate 
Base Simulation (percent) 6.1 6.6 7.6 8.6 7.7 8.7 
Index Numbers 
7% investment tax credit 99,7 96.7 100.0 102.7 100.0 97.7 
Improved policy mix ; 100.0 95.1 100.0 96.3 100.0 101.2 
5% money supply growth rate 100.3 95.5 100.3 97.1 100.0 103.4 
4. Savings and Loan Deposits 
Base Simulation ($ billions) $111.8 $116.6 $133.7 $135.9 $200.1 $223.0 
Index Numbers 
7% investment tax credit 100.1 101.2 100.0 98.0 100.1 101.2 
Improved policy mix 100.0 101.6 100.0 102.6 99.9 99.0 
5% money supply growth rate 99.9 102.1 99.8 102.3 99.8 98.0 
5. Mortgages Held by Savings and 
Loan Associations ` 
Base Simulation ($ billions) $112.5 $115.1 $133.8 $141.8 $197.9 $232.2 
Index Numbers 
7% investment tax credit 100.1 100.8 100.0 98.8 100.1 100.8 
Improved policy mix 100.0 100.9 100.0 101.4 100.0 99.2 
5% money supply growth rate 99.9 101.3 99.9 101.3 99.0 98.6 





a For more detailed data see Appendix Tables I, II, and III o? the original paper. 


> The index numbers in this table are contemporaneous index numbers with the values of the base simulation 
serving as the base of the index numbers. Thus, in every quarter the index number for the base simulation would 


be 100.0. 


results in greater detail.) The figures in 
these tables show the difference between a 
control simulation (referred to as a “Base 
Simulation”) and another specific simula- 
tion using the policy variable identified. 
In the’ first (control) simulation, all vari- 
ables exogenous to the model took on 
their actual values. In each successive 
simulation, a change was effected in a 
given policy variable, and the responses of 
a number of interest rates, sectoral credit 
flows, and spending patterns were re- 
corded. These derived results in turn were 


compared with those obtained in the con- 
trol simulation. To facilitate analysis and 
exposition, the derived results for alterna- 
tive policies were expressed in the form of 
index numbers where the control simula- 
tion served as the base. 


Il. Alternative Policies: 1966-1968 


By early 1966, the economy was suffer- 
ing increasingly from inflation, and the 
Federal Reserve shifted to a policy of 
monetary restraint. During the course of 
the year, fiscal policy also became. less 


~ 
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TABLE 2—SIMULATION OF ALTERNATIVE STABILIZATION POLICIES, SELECTED PERIODS, 1966-19735 
. (Effects on Spending, Prices and Unemployment) 
: Year and Quarter : 
Category 19661 19671 19691 19701 197211 1973 IIT 
. Residential Construction Expen- 
ditures 
Base Simulation ($ billions) $ 27.4 $ 21.6 $ 33.1 $ 31.1 $ 54.5 $ 59.3 
Index Numbers? , 
7% investment tax credit 100.0 103.7 100.0 94,7 100.0 106.1 
Improved policy mix 100.0 104.3 100.0 104.3 100.0 93.9 
5% money supply growth rate 99.9 105.7 99.9 104.1 99.8 88.7 
. Business Fixed Investment f 
Base Simulation ($ billions) $ 78.8 $ 82.9 $ 95.5 $ 99.9 $118.3 $138.7 
Index Numbers 
7% investment tax credit 100.0 97.7 100.0 101.5 100.0 97.5 
Improved policy mix 99.9 96.4 100.0 100.6 100.0 95.2 
5% money supply growth rate 100.0 100.8 100.0 100.3 100.0 103.1 
. GNP (1958 dollars) l Uz 
Base Simulation ($ billions) $649.1 $666.6 $722.4 $721.2 $796.7 $841.6 
Index Numbers $ 
7% investment tax credit 100.0 99.8 100.0 100.0 100.0 100.0 
Improved policy mix 99.8 99.1 100.0 100.5 100.0 99.7 
5% money supply growth rate 100.0 100.7 100.0 100.4 99.9 98.8 
. Price Level 
Base Simulation (GNP deflator) 112.4 116.2 125.6 132.9 146.4 154.9 
Index Numbers 
7% investment tax credit 100.0 99.2 100.0 100.1 100.0 100.0 
Improved policy mix ` 100.0 99.6 100.0 | 100.0 100.0 99.8 
5% money supply growth rate 100.0 100.1 100.0 100.0 100.0 99.9 
5. Unemployment Rate i 
Base Simulation (percent) 3.9 3.8 3.4 4.2 5.6 4.8 
Index Numbers ; 
7% investment tax credit 99.9 101.6 100.0 100.4 100.0 100.0 
Improved policy mix 102.3 111.9 100.0 95.6 100.0 110.4 
5% money supply growth rate 100.2 92.8 100.3 96.4 100.0 110.4 





® For more detailed data see Appendix Tables I, II, and ITI of the original paper. 
b The index numbers in this table are contemporaneous index numbers with the values of the base simulation 
serving as the base of the index numbers. Thus, in every quarter the index number for the base simulation would 


be 100.0. 


expansive. As a result, economic expan- 
sion slowed noticeably in late 1966, and a 
modest decline occurred in real output in 
early 1967. Savings flows and residential 
construction fell sharply. 

Partly in response to these develop- 
ments, the 7 percent investment tax credit 
was suspended from late September 1966 
to March 1967. An assessment of the effi- 


cacy of this policy was the subject of the . 


first simulation. In this experiment, the 
tax credit was suspended on January 1, 
1966, and reinstated on January 1, 1967. 


At the same time, the depressing effect of 
this action on money GNP was approxi- 
mately offset by a less restrictive monetary 
policy. The results of these moves are diffi- 
cult to interpret. As already indicated, in 
the control solution we ignore the fact that 
the investment tax credit was suspended 
for about six months beginning in late 
September 1966. The reason for this is 
that the 1966 suspension was widely anti- 
cipated and huge machinery orders oc- 
curred in September 1966. Since the sus- 
pension was relatively brief, we felt that 
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the orders lost between October and 
March were about equal to what was 
gained by the anticipation of the suspen- 
_ sion. 

The simulation indicates that the policy 
would have altered the money supply, in- 
terest rates, credit flows, and the mix of 
GNP noticeably. According to the model, 
an increase of about $2.3 billion (or 1.3 
percent) in the money stock would have 
been required to offset the dampening 
effects of the tax suspension at the point 
of greatest impact (i.e., 1966 IV, and 
1967 I). Short-term interest rates and 
mortgage rates would have fallen signifi- 
cantly. All principal types of savings inter- 
mediaries, especially: savings and loan 
associations (S&L’s), would have gained 
funds. 

In addition, the new. policy mix would 
have stimulated residential construction 
significantly. At the maximum point 
(1967 II), residential construction expen- 
ditures would have been nearly 5 percent 
above the level prevailing in the absence 
of a suspension of the investment tax 
credit, and state and local government 
expenditures also would have been slightly 
higher. But consumer spending’ would 
have remained essentially unchanged, and 
business fixed investment and inventories 
would have fallen: for instance, at the 
point of maximum impact (1967 III), cap- 
ital outlays would have been about 3 per- 
cent below the level registered with the 
, tax credit in force. 

A second simulation experiment as- 
sessed the effects of a 10 percent income 
tax surcharge imposed in calendar 1966 in 
lieu of suspension of the investment tax 
credit. In this case, consumer expenditures 
rather than business fixed investment— 

‘bear the brunt of the reduction in spend- 
ing. 

A third experiment tested still another 
combination of policies: suspension of the 
tax credit during calendar 1966, imposi- 
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/ 
tion of a 10 percent income tax surcharge, 


‘ and reliance on monetary policy to smooth 


the economy’s adjustment to fiscal actions. 
These joint tax measures go a substantial 
distance toward evening out savings flows 
in this pericd. Nevertheless, they offset 
only about one-quarter of the decline in 
residential construction that actually oc- 
curred. Moreover, mortgage rates still 
rose sharply in the simulation. 

The economy emerged from the 1966- 
1968 period with an unemployment rate of 
about 3.5 percent and continuing strong 
inflationary pressures. In the light of this 
experience, we sought what we thought 
was a better policy mix for the period. In 
this exercise, the investment tax credit was 


‘suspended, and the income tax surcharge 


was imposed in calendar 1966, with the 
dampening effects on GNP being offset 
only partially by expansive monetary 
policy. In this exercise, residential con- 
struction drops sharply, though not by as 
much as the drop which actually devel- 
oped. Savings flows are increased, interest 
rates are reduced, and the unemployment 
rate ends up just under 4.5 percent. Most 


importantly, the inflation rate ends up . 


about 4.5 percent, about 1.5 percentage 
points below the actual level which was 
recorded. The simulation results suggest 
that this combination of stabilization pol- 
icies certainly would have put us in better 
shape going into 1969-70. 

Steady Money Growth. Some simulation 
experiments assumed steady growth in the 
money supply. The tables suggest that the 
effects of a constant 5 percent money stock 
expansion beginning in the first quarter of 
1966 would not have been appropriate for 
that period: a money supply greater than 


the one actually prevailing in 1966, lower ` 


interest and mortgage rates, and sizeable 
increases in the indow of funds and mort- 
gage holdings of savings intermediaries. 
Residential construction and other sectors 
would have expanded strongly and the un- 
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employment rate would have been pushed 
to an exceptionally low level. The net 


result would have been a sharp accelera- . 


tion in the rate of inflation. 

The results are much better when the 
money supply grows at 4 percent. This is 
fairly close to actual policy through 1967 
and leads to slightly lower unemployment 
rates for 1966-67 than actually prevailed. 
However, in 1968 real growth speeded up, 
largely accommodated by high money 
growth rates and moderate interest rate 
increases. The hypothetical 4 percent 
growth rate drives interest rates very high 
toward the end of 1967. All in all, a 4 per- 
cent rate of growth in the money supply, 
combined ` with Regulation Q increases 
(ruled out in the simulations), would have 
worked fairly well. So, in the light of these 
results, the increase in money growth 
actually registered in 1968 was probably a 
mistake—as a number of Federal Reserve 
spokesmen have acknowledged. 


Ill. Alternative Policies: 1969-1971 


In 1969-71 actual fiscal policy differed 
significantly from that prevailing during 
1966-68. For instance, the investment tax 
credit was suspended in April 1969, and 
reinstated in August 1971; and a 10 per- 
cent income tax surcharge took effect as of 
January 1, 1969, was reduced to 5 percent 
in the first half of 1970 and was then 
eliminated entirely. What would have been 
the effect of a decision to retain the tax 
credit and to eschew the surtax? 

The first simulation of the 1969-71 ex- 
perience assumed that the investment tax 
credit was retained, with its expansionary 
effects offset by more restrictive monetary 
policy. After a noticeable. time lag, busi- 

“ness fixed investment expands appreci- 
ably, about 3 percent more than the in- 
crease which would have occurred had the 
tax credit been suspended. 

The reduction in the money stock neces- 
sary to offset the effect of this increase in 
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investment on the level of income causes 
mortgage and interest rates to rise sharply. 
For example, at the point of maximum im- 
pact of this pressure on the money and 
capital markets, short-term interest rates 
would have been one-fifth higher than 
those which actually emerged. 

Reflecting these developments, savings 
flows to—and mortgages held by—S&L’s 
and other financial intermediaries would 
have dropped sharply, imposing a severe 
drag on residential construction. By the 
fourth quarter of 1970, the margin between - 
actual and anticipated residential con- 
struction spending was as much as $2.7 
billion. But business fixed investment 
would have been about $3 billion higher— 
thus considerably exceeding the short-fall 
in residential construction expenditures. 

On the other hand, if the 10 percent in- 
come tax surcharge had been ended com- 
pletely on January 1, 1969, the differential 


effects on credit flows to the housing sec- 


tor would have been substantially adverse, 
and residential construction would have 
suffered accordingly. While varying widely, 
short-term interest rates would, on bal- 
ance, have increased over the period, and 
mortgage rates would have risen steadily 
In the face of Regulation Q rate ceilings, 
this would have depressed inflows to thrift 
institutions, and thus residential construc- 
tion as well. In contrast, outlays for busi- 
ness fixed investment would have been 
dampened only slightly. Consumer spend- 
ing would have shown little or no adverse 
effects. 

In the next experiment, the two fiscal 
policy measures were combined—that is, 
as in the first experiment, the investment 
tax credit was retained, and also the in- 
come tax surcharge was ended—with a 
more restrictive monetary policy offsetting 
the expansionary effects of these fiscal 
changes. This combination makes the situ- 
ation much worse. Both short-term yields 
and mortgage interest rates increase 
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sharply. Savings flows decrease, net mort- 
gage acquisitions are substantially lower, 
and residential construction expenditures 
fall dramatically. On the other hand, both 
consumer spending and business fixed in- 
vestment rise to higher levels. 

. We next considered whether some com- 


bination of policies could have brought the 


economy through the 1969-71 period more 

successfully than did the mix actually 
` used. This time we did not change tax 
policy from that which actually occurred. 
Instead, enough money was injected into 
the banking system to make the unemploy- 
ment rate fall to about 4.5 percent. This 
course substantially increases credit flows 
and residential construction. However, 
this improved sectoral performance is pur- 
-chased at the price of a significant quick- 
ening in inflation: the GNP deflator ends 
up at 1 percent above the level it other- 
wise would have reached. On the basis of 
these simulations, it appears that we can- 
not devise a policy nearly as satisfactory 
as the one we devised for 1966-68. By 
1969, the rate of inflation was higher than 
in 1966, and the steps necessary to reduce 
. it would have been much more painful. 
Even the very firm policies followed in 
1969 did not get the inflation rate below 
5 percent in 1971 until the WEP began in 
August of that year. This result provides 
good evidence as to why in reality stabili- 
zation policy should not be viewed as a 
series of isolated episodes. 

Money Supply Growth. The final simula- 
tion for the 1969-71 period involved ex- 
perimentation. with a constant money sup- 
ply growth rate. By the beginning of 1969, 
the inflation rate was high enough so that 
_a 4 percent money growth rate would no 
longer provide a satisfactory level of real 


money balances. So a steady 5 percent. 


money growth rate was tried beginning 
January 1969. This policy too works out 
fairly well. It causes slightly. lower unem- 
ployment rates than actually occurred and 
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very slightly higher inflation rates. Resi- 
dential construction and savings flows are 


- in better shape in early 1970 than they 


were under actual policy. 


IV. Alternative Policies: 1972-1973 


As 1972 unfolded, it became increas- 
ingly evident that the economy was ex- 
panding too rapidly. Given this outlook, 
the Federal Reserve. adopted and later 
intensified a more. restrictive monetary 
policy, effected principally through open 
market operations and discount rate in- 
creases. 

The first simulation for 1972-73 sus- 
pended the 7 percent tax credit in mid- 
1972 for a period of four quarters with the 
adverse impact on GNP being offset by 
monetary policy.. As expected, this move 
would have resulted in somewhat lower 


interest rates—including those on mort- 
gages, and thus, in this more favorable en- ` 


vironment, residential construction would 
have been stimulated appreciably. At the 
end of 1972 (partly because of the long 
lead times involved in construction ac- 
tivity), the net increase would have been 
rather slight (only about $200 million). 
However, for 1973, the additional spending 
would have been significant—amounting 
to $4.3 billion as the year ended. On the 
other hand, consumer expenditures would 
have been affected very little. Business 
fixed investment would have dropped sub- 
stantially—being $3.8 billion lower ey the 
end of 1973. 

The next experiment assumed imposi- 
tion of a 10 percent income tax surcharge 
over the period mid-1972 through mid- 
1973. In this case, interest rates would 
have generally eased off somewhat below 
the levels actually reached during 1972 
and 1973. Savings flows and mortgage 
acquisitions would have expanded notice- 
ably, and residential construction would 
have received a strong boost. Consumer 
expenditures would have changed very 
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little, and business spending for equip- 
ment and structures would have been 
somewhat higher. This experiment was 
followed by a simulation in which both 
taxes were altered, and—to the extent 
feasible—the dampening effects were off- 
set by monetary policy. However, the 
resulting rate of growth in the money 
stock required to achieve this result was 
particularly high. In this example, interest 
rates were reduced considerably, and sav- 
ings inflows at thrift institutions were 
strengthened measurably. Mortgage ac- 
quisitions and construction activity were 
correspondingly much stronger. Again, 
however, the consumer sector was little 
affected. 

For this episode also an attempt was 
made to find a better policy mix. In this 
case, the investment tax credit was sus- 
. pended for a year, and a somewhat more 
restrictive monetary policy was imposed in 
July 1972. Under this policy the inflation 
rate is reduced by about one-half percent- 
age point. The unemployment rate does 
not go below 5 percent. Savings flows and 
residential construction apparently would 
have undergone somewhat sharper de- 
clines than those which actually occurred. 

Money Supply Growth. Finally, a simu- 
lation was run for the 1972-1973 period 
using a 5 percent constant growth rate for 
the money supply. However, by 1972, the 
inflationary problem had become suffi- 
ciently severe that some observers could 
question whether the 5 percent money 
growth policy was any longer feasible. In 
the simulation reported here, this policy is 
sufficient to reduce GVP by $20 billion 
and to add .6 percent to the unemploy- 
ment rate by the end of 1973. It also re- 
duces residential construction by $7 bil- 
lion. This is about as restrictive a policy as 
I personally can believe could have been 
carried out over the period. - 

Thus, we see that, as we move chrono- 
logically through the periods analyzed 
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here, the inflation rate is successively 
higher. For example, although not shown 
in the quarterly data, the GNP implicit 
price deflator increased at an average rate 
of 3.8 percent in the 1966-68 period; by 
5.0 percent during the years 1969-71, and 
by approximately 6.8 percent during 1973. 
Because of this trend, any constant money 
growth rate appears to become a progres- 
sively restrictive policy in each time pe- 
riod. Thus, on the basis of the simulation 
experiments reported here, a 5 percent rate 
was too expansionary in 1966; about right 
in 1969, and apparently too restrictive in - 
1972-73, given the underlying price pres- 
sures. 

These results raise a difficult question: 
Given the high rate of inflation that had 
already become imbedded in the economy 
even before the oil crisis gave prices a fur- 
ther boost, should the Federal Reserve 
have accommodated some of this inflation 
with money growth in excess of the rate 
consistent with approximate price sta- 
bility? Some observers who answer affirm- 
atively stress that—with a rate of increase 
in prices as high or nearly as high as the 
rate of growth of money—it is vital to 
ensure that the real money balances 
created ate sufficient to allow for normal 
economic growth. For them, the best 
policy is to set a money growth rate not 
too far below that necessary to accommo- 
date the higher rate of inflation and then 
to reduce successively the money growth 
rates later—once the inflation rate begins 
to fall. 

This suggestion, however, is immedi- 
ately subject to the criticism that—since 
the rate of inflation depends (with a lag) 
on the rate of growth of money—such a 
policy could set off a price-money-price 
spiral in which increased inflation was met 
with increased money growth—followed 
by still further increased inflation. 

_ Clearly, the Federal Reserve must be 
careful not to fall into this trap. Yet, both 
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of these lines of argument beg, the ques- 
tion as to just what money growth rate is 
consistent with what rate of inflation. That 
is a question to which we have not so far 
devised a very reliable answer. 

\ 


V. Summary and Conclusions 


Three main conclusions emerge from the 
simulations. First, a comprehensive assess- 
ment of stabilization policies during the 
last decade strongly suggests that the 
economy’s sectoral performance could 
have been improved—if such heavy reli- 
ance had not been placed on monetary 
restraint in the fight against inflation. 
Moreover, residential construction would 
have carried less (and the corporate sector 
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more) of the burden of restraint if the mix 
of stabilization policies had been different. 

Second, a hypothetical policy can be 
devised which gives more satisfactory re- 
sults for 1966-68 than did actual policy; 
but by 1969-70 the pace of inflation had 
unfortunately progressed to the point that 
a policy simulation as satisfactory as the 
one for 1966-68 could not be constructed. 
For 1973 the problem becomes somewhat 
more difficult still. 

Finally, the simulations indicate that a 
policy of constant growth in the money 
supply, if it does not accommodate to 
some extent the established rate of infla- 
tion, will have seriously adverse effects on 
the economy. 


“Ady 


MAJOR ECONOMIC PROBLEMS 
OF THE 1970's 


The Clouded Crystal Ball 


By ROBERT L. HEILBRONER* 


‘I shall begin this brief discussion of the 
policy issues of the 1970’s by taking a look 
backward, rather than forward, reviewing 
some of the major issues of the future I 
should have raised were I speaking in the 
early 1950’s instead of the early 1970's. 

With perfect foresight, I would, of 
course, have mentioned the issue of eco- 
nomic growth, clearly visible as the central 
thrust of all the advanced industrial so- 
cieties; the recalcitrant problem of infla- 
tion; the constraint of the environment as 
a wholly new and important element for 
both micro and macro policy; the difficul- 
ties implicit in Japan’s remarkable reentry 
into the world economy; the emergence of 
the multinational corporation ‘as a: new 
agency for the conduct of international 
economic relationships; the problem of 
economic development, stubbornly resist- 
ing attempts to move traditional societies 
off dead center by the application of stan- 
dard economic nostrums; and the problem 
of the dollar and what to do about it. 

Three aspects are common to all these 
“future” problems of the past. First, these 
are unmistakably economic, rather than 
political or sociological. Second, they are 
all deep-seated rather than “accidental” or 
superficial economic problems. Last, and 
most important, every one of these problems 
was invisible in the 1950's. In point of fact, 
had I really been holding forth on the out- 
look in the early 1950’s, I doubt that I 
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would have mentioned a single one of 
them. 

For in those earlier years, it was not 
growth but the threat of chronic recession 
that still absorbed the attention of the pro- 
fession. Inflation was a matter on which no 
sessions were organized, because we knew 
that it could not occur as long as unem- 
ployment was 4 or 5 percent of the labor 
force. The Sierra Club may have keen 
exercised over the deterioration of the en- 
vironment, but not the American Eco- 
nomic Association. No one had heard of 
the multinational corporation. Japan was 
considered by all to be a hopeless economic 
invalid. The prevailing attitude toward 
economic growth in the less-developed 
countries was one of encouragement, not 
to say enthusiasm: I believe the 1950’s 
were officially dubbed the Decade of De- 
velopment. The problem of the dollar, you 
will remember, was that it was deemed to 
be in more or less permanent short supply. 

Now I do not mention this extraordinary 
myopia to take the profession to task. I 
raise it, rather, to inject a cautionary note 
in making our projections and predictions 
today. Like everyone else, I have my list 
of expected policy issues of the 1970’s—a 
“surprise-free”’ list, in Herman Kahn’s 
terminology. It includes the very problems 
I have just enumerated: growth, inflation, 
the environment, the multinationals, the 
failure of development, the international 
monetary situation. But I am moved to 
ask, reflecting on the past, whether this 
list of problems is likely to be as miscon- 
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ceived as an earlier list would have been; 
and what unexpected, truly surprise-laden, 
issues should be included on that list. 

Before I attempt to peer into the 
clouded crystal ball, let me ruminate on 
why the great body of economists failed to 
predict the major trends of economic af- 
fairs over the past two decades. I can sug- 
gest four reasons for this failure: perhaps 
there are others. First, the perceptual 
capabilities of the human mind make it 
genuinely difficult to perceive new “prob- 
lems” in any field. Events bombard us in 
seemingly random fashion. We are as- 
saulted by the present. There is no way of 
gathering, or having gathered, of rank- 
ordering in importance, the data of con- 
temporary existence. Thus we rarely dis- 
cern a problem that is “latent,” although 
after the fact it is all too easy to discover 
its premonitory warnings. 

The second reason is related to the first, 
yet distinct from it. It is that we tend to 
organize our perceptions according to re- 
ceived doctrines which are well under- 
stood—and find it difficult to formulate 
new paradigms that will reorder data ac- 
cording to a different set of rules. For 
example, economists struggled first to ac- 
cept Keynesian ideas and then to move 
beyond an oversimplified Keynesianism; 
Marxist economists struggle to escape from 
the mechanical predictions of vulgar 
Marxism. 

Third, it is difficult to formulate cogent 
long-term trends because the indetermi- 
nacy of the economic system is greater 
than in the past. The policy issues of the 
1970’s will not emerge solely as the out- 
come of blind market forces, but will be 
“made” in Washington, Tokyo, Paris, 
Bonn. One can no longer assume that a 
LaPlace-like intelligence, equipped with a 
knowledge of the Walrasian equations, 
will suffice to foretell the future. George 
Shultz is apt to get in the way. 

Fourth and last, predictions are difficult 
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because there exist connections between 
econcmic trends and sociological or politi- 
cal behavior patterns about which we know 
very little. At some level, impossible to tell 
in advance, affluence begins to change pat- 
terns of consumption and of work. At 
some level, equally impossible to foretell, 


. thresholds of social tolerance are over- 


stepped by economic events, and back- 
wash effects take over, self-fulfilling proph- 
ecies begin to dominate economic activi- 
ties, expectations change permanently. In 
turn these changed social and political pa- 
rameters alter the economic variables. But 
not knowing in advance what the “‘cross- 
elasticities” of sociopolitical and economic 
behavior may be, we cannot foretell when 
the rules of the game will be changed. 

With these caveats, it would be a fool- 
hardy man who would presume to suggest 
issues for the 1970’s, other than those that 
we all expect to dominate the stage. Let me 
nonetheless suggest a few additions to the 
surprize-tree list: 


1. Increasing micro-breakdown 


I mean by this that a major problem of 
the 1970’s may be severe dysfunction, or 
even nonfunction, of parts of the economic 
system, rather than with its main macro- 
aggregates. As straws in the wind, and per- 
haps examples of the future, let me enu- 
merate the near-thing on Wall Street, the 


` debacle of Penn-Central, the almost bank- 


ruptcy of Lockheed, work discontent in 
high paid factories, the crisis of the cities. 
I think we must expect more of this in the 
future. 

For what reasons? Partly, I would sug- 
gest, because a new macrostructure ‘‘per- 
mits” micro-instability to manifest itself 
without the self-corrective cure of bank- 
ruptcy, massive unemployment, etc. Partly 
the reasons may lie in new attitudes at 
entrepreneurial and worker levels: a de- 
cline in the “work ethic,” as the current 
saying goes. Partly the cause may reside in 
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a bureaucratization of public and private 
institutions that leads to a deadened ca- 
pacity to respond. 


2. Increased tension over income distribution 


Why social peace persists in the face of 
an outlandishly skewed distribution of in- 
come is a perennial puzzle, especially in a 
democratic society. Why do so many 
acquiesce in an income distribution that 
accords so much to so few? 

We do not fully understand the reasons, 
but among them is certainly the parochial 
range of reference groups. Policemen com- 
pare their earnings with firemen, not with 
Wall Street lawyers. This is because they 
recognize the “legitimate” superiority of 
Wall Street lawyers—evidenced in the fact 
that they make so much more money than 
policemen! 

I suggest that this tolerance for inequal- 
ity may be waning. The reference groups 
against which the middle groups of the 
population measure the “fairness” of their 
rewards are widening. This is vividly illus- 
trated in the “exorbitant” demands of 
certain strategic unions, or the jockeying 
for parity among municipal employees who 
were formerly resigned to a certain pecking 
order. To the extent that environmental or 
other difficulties require a slowdown in the 
pace of material economic growth, this 
struggle for place is apt to become more 
marked. What was formerly an orderly 
procession, in which each knew his ap- 
proximate place, degenerates into a free- 
for-all. The results would be not alone an 
intensification of inflationary pressures, 
but a reappearance of that “vanished” 
problem: Disraeli’s War Between Two Na- 
tions—the Rich and the Poor. 


3. The decline of neoclassical economic theory 


This is hardly a problem for policy, but 
it is a major problem for policy makers. 
Theory is the way in which we try to ar- 
range the facts of life, or the guideline by 
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which we seek to rearrange them. Much, 
although not all, of contemporary theory 
is of almost negligible importance for 
policy purposes. This is because it is built 
on assumptions with regard to behavior— 
both individual and institutional behavior 
—that are too far from reality to produce 
models in which we can place much con- 
fidence. I once said (and was properly 
reprimanded for saying) that if 99 percent 
of all economic theory disappeared, leaving 
us with little more than a freshman 
knowledge of markets and of the main 
macrovariables, our ability to conduct eco- 
nomic policy would not be one whit af- 
fected. If I am correct in anticipating 
massive micro problems and mounting 
tensions over income distribution—in ad- 
dition to the standard assortment of ills to 
which the economic body is heir—we will 
need a considerable advance in theory if we 
are to deal with these problems other than 
on @ catch-as-catch-can basis. 

There are two directions in which theory 
néeds enlargement or renewal. One is a 
theory of institutional behavior, the coun- 
terpart, so to-speak, of Marshall’s theory 
of the representative firm. We need to 
know more about the representative insti- 
tution: how it receives and transmits in- 
formation, how it comes to decisions, what 
criteria (certainly not “maximizing”’!) it 
uses for choice, how economic power is 
exerted on it and by it. J.K. Galbraith has 
attempted such a theory, on the basis of 
which he has erected a bold, but consistent, 
program for policy. If one disagrees with 
that policy, the need is to improve on the 
theory oi institutional action that under- 
pins it. 

Second, we need a better theory of eco- 
nomic policy itself. Beginnings have been 
made by Adolph Lowe, Jan Tinbergen, 
Kenneth Boulding and a few others. Here 
the main effort lies in the effort to rethink 
the relationship between variables and 
parameters. In a world of public interven- 
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tion, does orthodox economic behavior re- 
main a constant on which policy prescrip- 
tions can be reliably based? Or does eco- 
nomic behavior—individual or institu- 
tional—become the target variable, the 
object of manipulation in order to attain 
desired goals? This raises a host of ques- 
tions. By what means can one influence 
behavior? With what degree of confidence? 
To what lengths? For what ends? 

I do not have policy prescriptions for the 
issues I have raised. I suspect that if 
microdisorder, an intensified distributional 
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struggle, and a growing awareness of intel- 
lectual incompetence do in fact become 


major issues for the 1970’s, we will meet | 


them, as we have met other new issues, by 
ad hcc responses and a gradual reformation 
of ideas. But of course the real issues of the 
1970’s may be something quite different 
from what I have suggested. Herodotus 
declared that the only thing one could say 
about the divine influences that direct the 
course of history was that they rejoice in 
disturbing and upsetting things. He must 
have meant economic history too. 


X 


Some Conjectures on Policy Problems 
of the 1970's 


By Kermit Gorpon* 


I understand this program to be an exer- 
cise not in prescription but in prediction, a 
much more hazardous form of intellectual 
exposure. A quick way to acquire a suitable 
modesty about our capacity to see clearly 
ten years ahead is to review the state of the 
-predictive art a decade ago. The effects are 
sobering. 

Ten years ago some social thinkers— 
but I must say to be fair, not many econo- 
mists—had discerned a new menace to 
social peace called automation. Somehow 
this newly discovered force was destroying 
jobs so fast that work itself was in danger 
of becoming obsolete, and we faced the 
challenge of designing a new society in 
which work would figure only incidentally. 
It is embarrassing today to recall that 
automation would have drawn many votes 
in 1963 as one of the major economic prob- 
lems of the 1960’s. 

With this cautionary example in mind, I 
approach with humility and diffidence the 
task of identifying some of the major eco- 
nomic policy problems that ‘are likely to 
absorb our attention through the remain- 
der of this decade. . 

International Economic Problems. We 
live in an increasingly interdependent 
world in which the institutions and ar- 
rangements that nurtured and sheltered 


this interdependence have broken down.- 


World trade has been growing much faster 
than world income; international invest- 
ment, whether via the multinational cor- 
poration or otherwise, has expanded 
steadily; money and capital markets of the 


* President, The Brookings Institution. 


125 


industrialized countries have become in- 
tegrated to an unprecedented degree. But 
at the end of the era during which these 
links were being forged, we saw the col- 
lapse of an international monetary system 
based on gold, dollars, and fixed exchange 
rates, and we saw large fissures appear in a 
trading system that was characterized by 
increasing liberalizacion and nondiscrimi- 
nation and that was shaped under Ameri- 
can leadership and lubricated by U.S. bal- 
ance-of-payments deficits. 

The present situation is clearly unstable. 
The United States has lost the dominance 
that enabled it to exercise effective leader- 
ship in the creation of new institutions and 
arrangements, and other sources of leader- 
ship have not yet appeared. The increasing 
fragility of the globel economy comesat a 
time when both North-South economic re- 
lations and East-West economic relations 
are in flux. Though the developing coun- 
tries as a group have enjoyed a high rate of 
economic growth, they are troubled by 
problems of rapidly rising population, un- 
employment and maldistribution of in- 
come. The grievances they feel against the 
industrialized countries are intensified by a 
rising spirit of nationalism. Clearly the 
donor-client attitudes which characterized 
the foreign aid relationship in years past 
have come to an end. The developing 
countries are convinced that the terms of 
trade have been rigged against them, and 
they can be expected to use whatever 
means are available to improve their rela- 
tive price position. 

At the same time, the Communist coun- 
tries are seeking more intimate trade and 
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credit relationships with the rest of the 
world. This development will raise again 
the complex of questions concerning the 
mechanisms of economic intercourse be- 
tween state trading countries and capital- 
ist ccuntries that have been discussed 
since the end of the Second World War but 
never resolved. 

Inflation. Some economists squirm a bit 
when they hear themselves characterizing 
inflation as one of our gravest economic 
ills. They probably have in mind a hypo- 
thetical society in which all money claims 
-are indexed to the cost of living, and they 
suspect that life in such an economy might 
be quite tolerable. But whatever life might 
be like in such an imaginary society, infla- 
tion is clearly perceived by the American 
people as a major social disorder. When a 
sharp rise in the price level coincides with 


rising real per capita consumption, it must ` 


follow that many people are better off than 
they were before; yet the evidence seems 
to indicate that most people feel worse off, 
` including many of those who are demon- 
strably better off. It is dangerous to dis- 
miss’ as irrationally grounded the socially 
corrosive effects of inflation. 

We should take small comfort from the 
fact that in recent years we have one of the 
better price records among the industrial- 
ized countries. In recent years we have 
had, on American standards, an unaccept- 
able rate of inflation in recession, in re- 
covery, and in expansion—a process com- 
plicated by two dollar devaluations, a 
world food shortage, and an energy crisis. 
I know of no neat theory of inflation that 
fits the facts of the last five years—neither 
aggregate demand, nor money supply, nor 
labor power, nor oligopoly power, nor 
bottlenecks, nor expectations—though I 
could easily be convinced that all played a 
part. 

Until someone discovers the Rosetta 
stone that unlocks the mysteries of the in- 
flationary process and ‘prescribes the ap- 
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propriate aggregate or structural measures 
to combat it, I suspect we will continue to 
see the intermittent use of the blunt de- 
vice of direct governmental intervention in 
private wage and price decision making. I 
for one am not prepared to write off such 
interventions as inherently mischievous. A 
great deal depends on the temperature of 
the economy at the time the intervention 
occurs, the scope of the program, the skill 
and integrity with which the intervention 
is managed, and most of all, on the moral 


authority of the governmental intervenor. 


But however we cope or fail to cope, it 
seems likely that the inflation problem will 
remain high on the American agenda in the 
years ahead. 

Performance of the Public Sector. Econo- 
mists at all points in the opinion spectrum 
can rally round the proposition that gov- 
ernment at all levels ought to be perform- 
ing much better than it is. The main but 
not the only impetus to this convergence of 
opinion was, as we all know, the pervasive 
disappointment with the results of the new 
social programs of the 1960’s. 

In retrospect, we see now that the fed- 
eral government of the 1960’s attacked the 
complex social problems of the era with 
the implicit conviction that common sense 
or simple deductive reasoning was suff- 
cient to design public programs that would 
cure social ills. Only when it was recog- 
nized that the disbursement of large sums 
of money does not necessarily solve prob- 
lems did attention begin to turn toward 
the search for strategies and techniques 
that work. 

This search for ways to translate public 
dollars into visible social gains will, I 
think, be a principal concern of public 
policy thinking throughout the 1970’s and 
beyond. Let me give just one example, 
albeit a very important one. To move 
people to act in a desifed fashion, one can 
either order them to do so or make it 
worth their while to do so. That is, one can 
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choose between administrative regulation 
on the one hand and a system of incentives 
or disincentives operating through the 
market on the other. There is a place in 
the governmental system for each strategy, 
but in most cases we seem to go the regula- 
tion route without weighing carefully the 
pros and cons of each approach. 

The search for effective strategies to 
treat social ills will rarely lend itself to 
armchair analysis. Often the only way to 
find out what works is to try out alterna- 
tive strategies on an experimental basis. 
The social experimentation approach, 
though difficult, expensive, and time-con- 
suming, deserves to be a major element in 
the effort to improve the performance of 
the public sector. 

The problems are not going to evapo- 
rate, nor is government going to get 
smaller. It simply has to do better. 

Distributive Equity. The quest for greater 
equality of opportunity and the quest for 
reduction in the inequality of results are 
closely related but are not, of course, 
synonymous. 


The problem of improving equality of 


opportunity relates mainly, but not wholly, 
to minority groups and women. It is a safe 
bet that minority rights and women’s 
rights will continue to occupy a central 
position on the national agenda of eco- 
nomic problems throughout the 1970s. 
The two movements went through an un- 
steady initial period, but both have clearly 
settled down to an effective strategy of 
skillful and persistent application of pres- 
sure combined with appeals to conscience. 

The broader problem, the distribution of 
income and wealth throughout the econ- 
omy, is more diffuse and ambiguous. For 
my part, I doubt that the present degree of 
inequality of income and wealth is neces- 
sary to safeguard the motivations and in- 
centives which drive the system. Some 
forces are at work to moderate the degree 


of income inequality, such as the minority — 
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and women’s movements and the great ex- 
pansion of government transfer payments 
and subsidized services to low-income 
groups. But earlier visions that saw the 
spread of unionization and collective bar- 
gaining and of higher education as equal- 
izing forces are held today with consider- 
ably less fervor. 

The tax system is potentially a powerful 
device for reducing nonfunctional in- 
equalities in income and wealth. Yet the 
total American tax system today does not 
appear significantly to alter the pretax 
distribution of incorte, nor does our pres- ` 
ent system of death duties seem to have 
much effect on the distribution of wealth. 
Given the inertia of our tax system, it 
would require a major crystallization of 
public opinion to achieve changes in the 
tax system that wou-d serve even moderate 
redistributive ends. My tea leaves do not 
tell me whether such a crystallization isin | 
prospect in this decade. 

Environment, Energy, Resource Deple- 


- tion, and Economic Growth. Though these 


are by no means a single problem, they are 
linked together in a network of intercon- 
nections. We are now well beyond that 
rapturous early period during which some 
apparently felt that purity of heart and 
worthiness of motives were capable of 
cleaning up the environment. As the prob- 
lems have shaken down, it has become 
clear that environmental progress involves 
painful choices, complex trade-off prob- 
lems, and a critica. evaluation of funda- 
mental strategies and techniques. Despite 
occasional and even major setbacks to the 
cause, the environmental issue probably 
possesses staying power: any movement 
grounded in an alliance of youthful ac- 
tivists and middle-class conservationists 
is likely to continue to make itself heard. 

The long-term dimensions of the prob- 
lems of energy and resource depletion are 
not nearly-so clear. If only free markets 
ruled the world, it would be possible with- 
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out great difficulty to visualize the kind of 
economic and technological measures— 
working through economizing, substitu- 
tion, and innovation—that. would be re- 
quired for a smooth adaptation to the 
gradual depletion of particular wasting re- 
sources. But the world is also influenced by 
monopolies, international politics and 
ideologies, and military force. The crisis 
we are now passing through, however it 
may be resolved, is bound to alter funda- 
mentally the way the United States and 
the rest of the world think about long- 
term energy and wasting-resource prob- 
lems. True, there is probably no interna- 
tionally traded commodity other than oil 
in which the potential for coercion and 
gouging is as great, but there are probably 
a few other commodities the monopolistic 
control of which is capable of causing. sig- 
nificant disruption. Many of us would have 
said even as recently as a year ago that 
measures to achieve the goal of national 
self-sufficiency in energy sources would 
` cost us dearly and would do great harm to 
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the world trading system. Today it is 
muck. more diffcult to build a case for a — 
free trade policy in oil. 

- Any forecast made in the midst of an im- 
posec world oil crisis is almost certain to 
be distorted by short-term perceptions. 
But rt takes no great acumen to say that 
the pzlicy problems associated with energy 
sources and wasting resources will be with 
us in one form or another in the years 
ahead and will occupy a position high on 
the economic pclicy agenda. 

For the sake of completeness, it is nec- 
essary to take note of the view of those 
who would halt economic growth as a 
means of saving the natural environment 
and slowing the depletion of resources. 
This could be a prescription, not for throw- 
ing out the baby with the bath water, but 
for throwing out the baby instead of the 
bath water. But whatever the merits, the 
no-growth debate is likely to continue to 
stimulate analysis and arouse passions 
throuzhcut the decade. 


Economists as Servants of Power 


By SamuEL Bowtes* 


Radicals are often asked, “What are you 


for? We know what you are against.” 
Hardly an unfair question, particularly in 
a discussion of policy problems in the 
1970’s. But the answer, it turns out, casts 
doubt on the value of discussions such as 
this, concentrating as they do on policy 
alternatives for the state within a capital- 
ist framework. What we want is equality 
and democracy. So do you. By equality we 
mean the absence of involuntary distinc- 
tions of wealth or consumption and the ob- 
literation of racially or sexually-deter- 
mined social roles. By democracy we mean 
a process by which people can exert a sub- 
stantial influence on those institutions— 
the polity, the family, the workplace, the 
community—which govern both our own 
individual self-development and the evolu- 
tion of our society as a whole. 

These objectives, you will note, conflict 
directly with the perpetuation of those in- 
stitutions which define the capitalist sys- 
tem. Worse still, a worker and citizen- 
controlled egalitarian society is not merely 
unattainable under capitalism, but in the 
contemporary United States is beyond the 
pale of responsible political discussion. In 
‘short, most of the issues which concern the 
radical economist are not “policy issues.” 

The severely constricted range of policy 
alternatives in capitalist society has not 
dampened conventional economists’ ardor 
for involvement in the state. In fact, for a 
major group of economists, whom I will 
call the “Engineers,” policy and relevance 
mean the same thing. Their enlightened 
dedication to serving the state reflects, no 


* Harvard University and University of Massachu- 
setts at Amherst. 


doubt, a secular version of the faith of one 
of the founders of the American Economic 
Association. “God works through the 
State in carrying cut His purpose more 
universally than through any other insti- 
tution,” wrote Richard T. Ely (cf. Sidney 
Fine, p. 180). To the other major group of 
economists, whom John Kenneth Gal- 
braith calls the “Priests,” neither policy 
nor relevance appears to mean anything. 
Yet in their social function (if not intent) 
these two groups of economists are highly 
complementary. The Engineers—neo- 
Keynesian stabilizers, public finance econo- 
mists, human resource types and the like— 
figure out ways to ameliorate social condi- 
tions which run the risk of becoming po- 
litically explosive. C'ther Engineers work to 
“rationalize” production and increase prof- 
its for the large corporation. The Priests— 
necclassical theorists for the most part— 
are less useful, but no less important. The 
impact of their work is ideological: to 
obfuscate the sources of social probiems, 
locating the roots of inequality and hierar- 


‘chy in the nature of “man” (“prefer- 


ences”) or the state of nature (“‘technol- 
ogy”), and thereby denying the possibility 
of a substantially better society. (Critiques 
of the work of the neoclassical Priests and 
the neo-Keynesian Engineers can be found 


_in Edward Herman and Richard DuBoff, 
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E. K. Hunt, and Herbert Gintis.) In their 
role as apologists for the capitalist order, 
as much as in their role as advisors to de- 
cision makers with control over substantial 
blocs of resources, economists have be- 
come the new servants of power. 

This dubious achievement has its roots 
in the rise of the modern corporation and 
the extension of the state involvement in 
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social life beginning at least a century ago. 
The political mobilization of the working 
class and discontented farmers in the last 
quarter of the nineteenth century and the 
rise of popular-based urban political ma- 
chines posed a dilemma to the ruling class. 
An extension of state activity in the in- 
terests of amelioration of explosive social 
conditions, repression of dissident groups, 
and coordination of an increasingly inter- 
dependent economy brought with it the 
possibility of this newly empowered state 
falling under popular control and ulti- 
mately being used against the capitalist 
elite and its allies in the professional 
classes. 

The modern liberal solution was to wel- 
come the extension of state power and 
simultaneously to insulate the implemen- 
tation of state action from popular control. 
The ideological justification for this proc- 
ess took the form of what is now called the 
theory of democratic elitism, best known 
to economists through the writings of 
Joseph Schumpeter. Its social function has 
been to facilitate the gradual but persistent 
isolation of the governing process from 
popular control, through the interposition 
of the expert between the electorate and 
the implementation of state action. The 
practice is well illustrated by the munici- 
pal reform movements of the progressive 
era. According to the historian Samuel 
Hays: 

Available evidence indicates that the 
source of support for reform in munici- 
pal government did not come from the 
lower or middle classes, but from the 
-upper class. ... The drama of reform 
lay in the competition for supremacy 
between two systems of decision mak- 
ing. One system based on ward represen- 
tation...involved wide latitude for 
the expression of grass roots impulses 
... [In] the other... decisions arose 
from expert analysis and flowed from 

- fewer and smaller centers outward to the 

rest of society. [pp. 152, 170] 
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More recently, economists have been in 
the vanguard of a similar process. In the 
ostensible interests of greater government 
rationality, advocates of program planning 
budg2ting systems (PPBS) have sought 
(with mixed results) to limit the influence 
of the legislative branch upon the alloca- 
tion of government resources. Benefit cost 
analysis and other public expenditure cri- 
teria serve in two quite distinct ways to 
separate the public from the resource 
allocation process. First, the determina- 
tion of the value of a project is—as all 
of us wko have practiced the art know— 
in the hands of the expert. Voters may 
be expected to have strongly felt, articu- 
late, and informed opinions on the de- 
sirability of a new irrigation system or a 
new community hospital. On questions of 
the skadow price of labor or the social op- 
portunity cost of capital, they are, not 
surprisingly, mute, leaving the actual pub- 


lic expenditure decision to the experts. 


Second, in practice public expenditure cri- 
teria tend to reintroduce in veiled form the 
very same market criteria which govern 
resource allocation in the private sector. 
And despite ideological assertions to the 
contrary, voting with dollars is profoundly 
undemocratic. 

That economists and other “experts” 
have been an instrument in the erosion of 
democratic government may be accepted 
by some who nonetheless applaud the pre- 
occupation of economists with the con- 
cerns of the powerful. The intimate con- 


nection between the state and the eco- 


nomics profession, it might be thought, 
allows economists to make a substantial 
contribution to solving our nation’s press- 
ing social problems. A rather fundamental 
question at issue here is: Can the goals of 
democracy and equality be.achieved under 
capitalism through more enlightened and 
expert advice to policy makers? No, I ar- 
gue, they cannot, and for two quite simple 
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reasons. First, as many contemporary 
Marxists have argued, the inequalities and 
antidemocratic hierarchies which dominate 
our everyday lives are rooted in the capi- 
talist system itself, not in preferences, 


technology, or ill-conceived state action. ` 


(See, e.g, Richard Edwards, Michael 
Reich, and Thomas E. Weisskopf.) They 
cannot be eradicated without overthrow- 
ing capitalism. Second, the fact that the 
state has not undermined capitalist insti- 
tutions can hardly be chalked up to bad 
advice—from economists or any other 
“experts.” The history of the state in the 
United States over the past century be- 
trays its true role, one in which economists 
and other policy advisors are necessarily, 
if unwitting and even perhaps unwilling, 
accomplices. The state in capitalist society 
functions to reproduce the relations of pro- 
duction which define the capitalist order. 
(See Ralph Miliband, James Weinstein, 
and James O’Conner.) While state power 
is essential in any revolutionary process, 
at this stage of development of forces for 
radical change in the United States, the 
state cannot be used as an instrument for 
the destruction of capitalist institutions. 
Yet, ironically enough, the continued 
extension of state power has in some essen- 
tial respects strengthened the potential for 
radical change. In an earlier era, poverty, 
economic insecurity, alienation and other 
economic problems appeared to arise natu- 
rally from the shortcomings of the human 
species, or from the stinginess of nature: 
the laws of economics, to paraphrase Marx, 
appeared as immutable as the laws of na- 
ture. Under pressure from radical social 
movements—elements of organized labor, 
the urban poor, blacks—and with the 
ideological and technical guidance of 
liberals, the state has been forced to take 
responsibility for problems which it cannot 
solve without going beyond the confines of 
the capitalist system. The contradictions 
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arising in the economic base of society 
have thus been in larze measure displaced 
into the state sector. In its efforts to use 
the state to reproduce the capitalist order, 
the capitalist class has in true dialectical 
fashion lent strength to its own antithesis; 
it has revealed the political nature of <he 
unsolved and unsolvable problems of ad- 
vanced capitalism. 

The resulting possibilities for socially 
concerned economists are immense. We 
can work with the various social move- 
ments which arise in the politicization of 
social problems: welfare recipients, ten- 
ents’ organizations, third-world liberation 
movements, labor unions, food co-ops and 
other consumer groups, women’s centers, 
student groups, prisoners’ organizations, 
tax reform groups and the like. We can 
pursue our more conventional intellectual 
work with a dedication to demonstrate the 
unscientific nature oi the capitalist ideol- 
ogy whose bankruptcy in practice has been 
demonstrated in the headlines of the past 
decade. This is no easy task, given the 
entrenched power of orthodoxy in the uni- 
versities, but it is greatly aided by the 
evident failure in practice of the precon- 
ceptions of both the Priests and the Engi- 
neers. Moreover, as the Engineers in their 
pragmatic but largely fruitless search for 
social solutions depart ever farther from 
the conceptual home turf of the Priests 
the entire structure of capitalist economics 
loses its internal cohesion and becomes in- 
consistent in practice, incoherent to the 
“public” and to students, and increasingly 
vulnerable to attack. The weaknesses of 
conventional economics are thus but.a re- 
flection of the inability of capitalism to 
solve the problems it generates. 

What then are the policy priorities for 
economists in the 1970’s? To liberate our- 
selves from the view that beneficial social 
change can come through expert and en- 
lightened advice to the powerful, and to 


132 AMERICAN ECONOMIC ASSOCIATION 


take a position squarely with the vast ma- 
jority of Americans in whose interest it is 
to overturn the structure of power. Our 
role as economists, I believe, is unavoid- 
ably political as well as scientific. Let us, 
then, be explicitly political, both as activ- 
ists and intellectuals, working to realize the 
radical potential in the present social 
forces and ultimately to render state power 
an instrument in the hands of the people. 
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Some Secular Changes in 
Business Cycles 


By Grorrrey H. Moore“ 


Although industrialized countries con- 
tinue to have business cycles, such cycles 
have changed significantly in character. In 
what follows I shall describe some of these 
changes and point to their possible impli- 
cations for research and policy. 

Perhaps the most obvious change is that 
business recessions—periods of actual de- 
cline in economic activity—have become 
less frequent, shorter and milder. Inter- 
ruptions to a steady rate of growth are 
more often simply slowdowns rather than 
actual declines in aggregate economic ac- 
tivity. This kind of shift can be observed 
in the business recessions identified by the 
National Bureau of Economic Research. 
On the whole, the five recessions of 1948- 
70 were shorter than the five recessions of 
1920-38, produced smaller declines in out- 
put, income and employment, and were 


less widespread in impact. But recent re- 


cessions have been accompanied by higher 
rates of unemployment than might have 
been expected in view of other evidence 
attesting to their mildness. 


One of the factors underlying this shift 


toward recessions of lesser severity, and 
one reason why. it may be expected to per- 
sist, is the trend in the industrial composi- 
tion. of employment. Industries that nor- 
mally experience larger percentage reduc- 
tions in employment when recession hits 
are less important in the overall economic 
picture nowadays, whilé industries that 


often continue to expand right through re- _ 


* Vice-President/Research, National Bureau of Eco- 
nomic Research, Inc., and Senior Research Fellow, 
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cession have become more important. 

Of the eleven major industrial sectors 
that account for total employment, seven 
experienced reductions averaging three 
percent or more during the five recessions 
of 1948-70 (Table 1). These seven sectors 
include manufacturing of durable goods 
like autos and appliances, with an average 
drop of 12 percent; mining, with an aver- 
age drop of 10 percent; transportation and 
utilities, with an average drop of 5 percent; 
and farming, manufacturing of nondurable 
goods like textiles, construction, and fed- 
eral employment, with drops of 3 to 4 per- 
cent. Employment in these seven sectors 
constituted more than half of total em- 
ployment in 1955, but by 1972 their share 
had declined to about two-fifths. The other 
four major sectors—-wholesale and retail 
trade; services; finance, insurance, and 
real estate; and state and local government 
—experiénced much smaller declines or 
actual increases in employment during the 
five most recent recessions. They ac- 
counted for slightly less than half of total 
employment in 1955; by 1972 they ac- 
counted for three-fifths of the total. 

In short, the industries that have con- 
tributed most to reduced employment dur- 
ing recession have shown little or no 
growth during the past fifteen years or so, 
while those that have contributed least to 
recession have grown much faster. The 
added stability has reduced the impact of 
recession upon total employment by some- 
thing like one-third. If the 1955 distribu- 
tion òf employment among the eleven sec- 
tors had prevailed in all five recessions: of 
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TABLE 1—ESTIMATED EFFECT OF EMPLOYMENT TRENDS TO 1985 on CYCLICAL STABILITY OF EMPLOYMENT 




















Annual Percent Percentage. Annual 
Change in Distribution Percentage 
Employment of Total Rate of Change 
During Five Employment in in Employment 
Recessions, 
1948-70 1955 1972 1985 1955-72 1972-85 
Sectors with substantial percentage declines in 
employment during recessions 
Durable manufactures —11.9 14.9 13.0 13.2 0.7 1.9 
Mining — 9.6 1.3 0.8 0.6 —1.5 —0.2 
Transportation & utilities ~~ 45 6.6 5.5 5.0 0.5 1.0 
Agriculture — 3.8 9.8 40 1.8 —3.6 —4.5 
Nondurable manufactures — 3.5 11.5 9.6. 8.7 0.5 1.0 
Contract construction — 3.1 5.4 E1 4.8 1.2 1.4 
Federal government — 3.0 3.3 3.1 2.6 1.1 0.4 
Total 52.8 41.1 36.7 0.1 0.9 
Sectors with small percentage declines or with 
increases in employment during recessions i : 
Wholesale and retail trade — 0.8 20.1 21.5 20.8 2.0 1.5 
Services + 1.8 15.9 20.0 22.2 2.9 2.8 
Finance, insurance and real estate + 2.4 4.0 5.0 5.5 2.9 2.5 
State and local government ; + 4.5 7.2 12.4 14.9 4.9 3.2 
Total 47.2 58.9 63.4 2.9 2.3 
All Sectors — 3.0 100.0 100.0 100.0 1.6 1.8 
Estimated percent change during recession 
for all sectors, 
based on 1955 distribution of employment — 2.7 
based on 1972 distribution of employment — 1.7 
based on 1985 distribution of employment — 1.4 





Source: Compiled by the National Bureau of Economic Research, Inc. from data published by the U.S. Bureau of 
Labor Statistics. The projection of employment to 1985 is given in Ronald E. Kutscher, p. 39. 

The percent changes in employment during recessions are computed from three-month standings of seasonally 
adjusted data centered on business cycle peak and trough months, on the base of cycle averages running from 
trough to trough (except 1948-49, where the cycle base runs from peak to peak). The peak to trough periods are: 
Nov. 48-Oct. 49; July 53~Aug. 54; July 57-Apr. 58; May 60-Feb. 61; and Nov. 69-Nov. 79. 

Note: Data used to compute recession changes are from the establishment survey (jobs) except for agriculture, where 
the household survey (persons) is used. The “all sector” series derived in this manner undergoes larger declines 
during recession than total civilian employment from the household survey, because of the greater sensitivity of 
the nonfarm establishment data than the household data to recession, The average declines during the five reces- 
sions, 1948-70, are? 


Nonfarm, household survey (persons) —1.1% 

Nonfarm, establishment survey (jobs) —2.9 i: 
Farm, household survey (persons) —3.8 

Total, household survey (persons) —1.4 

Total, nonfarm establishment and farm household surveys —3.0 


The data for the distribution of employment in 1955, 1972 and 1985 are based on the jobs concept, but differ from 
those used to measure recession changes because of the inclusion in the former of self-employed, unpaid family 
workers, and paid household employment, and because of other statistical and conceptual differences. 


1948-70, the average reduction in total 
employment would have been 2.7 percent. 
With the 1972 distribution, the reduction 
would have been 1.7 percent. 


lished by the Bureau of Labor Statistics 
are anywhere near the mark, this source of 
employment stability will endure.! In fact, 
aggregate employment in the four reces- 


If the projections of industrial employ- 


- ment to 1985 that have recently been pub- 


1 Kutscher, p. 39. 
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sion-proof sectors (trade, services, finance 
and state and local government) is ex- 
pected to grow, between 1972 and 1985, 
just about twice as fast as in the seven 
recession-prone sectors. The former will, 
by 1985, contribute nearly two-thirds of 
total employment; the latter, only about 
one-third. More people will be working in 
jobs that are relatively secure. If the dis- 
tribution of-employment among sectors in 
1985 corresponds to the projection, an 
average recession will reduce total em- 
ployment by 1.4 percent—approximately 
half the estimated 2.7 percent recuchion 
based on the 1955 distribution. 

One of the implicatiors of these em- 
ployment trends is that future, recessions 
are more likely to be in the nature of slow- 
downs in the rate of economic growth. 
This prospect has already led economists 
here and abroad to experiment with new 
methods—or to resurrect old methods—of 
identifying economic fluctuations. The in- 
terest in the GNP gap and other measures 
of capacity utilization, in rates of change 
in activity rather than levels, in trend- 
adjustment techniques, and in spectral 
analysis, stems in part from this shift. At 
the National Bureau, Ilse Mintz has 
identified growth cycles :n the economies 
of West Germany and the United States, 
and other students have done similar work 


for Japan, Canada, Great Britain, and. 


other countries. For the United States, 
Mintz’s chronology includes three “growth 
recessions” in addition to the five already 
included in the National Bureau’s business 
cycle chronology.? These occurred in 1951- 
52, 1962-63, and 1966~57. In each, real 
GNP growth dropped to an average an- 
nual rate in the range of 2.5 to 3.5 percent 
over periods of a year to a year and a half. 
Another such period of slow growth in real 
GNP began last spring, well before the 
energy crisis came upon us. 


2 Mintz (1973). 
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The policy implication that I particu- 
larly would like to draw from all this is 
that it has become nore important than 
ever for policy makers to support basic re- 
search into the causes and consequences of 
these interruptions to steady growth. In- 
deed, this implication holds for anyone 
who is trying to foresee the outcome of cur- 
rent trends and the effects of efforts to 
move them in a more favorable direction. 
The emergence of a relatively new phe- 
nomenon is apt to create all sorts of un- 
certainties, some of which can be dispelled 
by research. 

Let me mention a few points that are im- 
portant enough or intriguing enough to 
call for further exploration. First, I’ve al- 
ready noted that the zrend towards milder 
recessions does not seem to show up in the 
level of the unemployment rate. Curiously, 
while changes in the rate have become 
smaller, the rate itsef has become higher 
in both recession and prosperity. Is this 
due to the shift in the composition of the 
labor force towards greater participation 
by women and young persons who are 
prone to higher rates of unemployment? 
Has the existence and wider scope of un- 
employment benefits increased the inci- 
dence of unemployment? If the risk of 
losing a job has diminished because of the 
shift in the industriel composition of em- 
ployment, why hasn’t the unemployment 
rate come down commensurately? 

Second, federal employment is not very 
stable over the cycle. Federal employment 
has declined in every one of the five reces- 
sions since 1948, and by percentages that 
rival those in the private sector (Table 2). 
During the intervening expansions, federal 
employment has increased. Although opin- 
ions differ as to whether in the long run 
federal employment should go up or down, 
scarcely anyone would agree that it should 
be pro cyclical. Why has it been pro 
cyclical? How can the timing of changes in 
federal employmenz be better controlled 
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TABLE 2—-CHANGES IN PRIVATE AND PUBLIC 
EMPLOYMENT DURING Recession, 1948-70 


Change, in thousands of persons 
(Percentage changes in parentheses) 











Recession Period State 
Private and 

Peak Trough Total Federal . Local 
Nov.’48 Oct.’49 —~2,514 —58 +168 

(-5.3)  (-2.7) (44.0 

Jul.’53 Aug.’54 1,862 —120 +289 

(—3.9) (—5.5) (46.9) 

Jul.’57 Apr.’58  —2,675 —39 +176 

(—5.3) (—1.8) (43.5) 

May’60 Feb.’61 1,054 —55 +177 

(—2.1)  (—2:5) (43.0) 

Nov.’69 Nov.’70 1,218 —65 +419 

(-2.2) (—2.6) (45.2) 





Source: See Table 1 for source and method of compu- 
tation. See also Ebanks. 


with a view to offsetting rather than aug- 
menting employment fluctuations in the 
private economy?® 

Third, wholesale prices seem to have be- 
come less responsive to changes in final 
demand. During each of the five recessions 
of the 1920’s and 1930’s, industrial whole- 
sale prices declined by rates exceeding 5 
percent per year. In contrast, during the 
five recessions of the past twenty-five 
years, industrial wholesale prices declined 
on the order of 5 percent in only one in- 
stance, 1948-49. In part, this is related to 
the fact that the postwar recessions were 
shorter and milder than prewar. But this 
does not seem to account for the entire 
shift in price behavior.* What other factors 
are involved? Will they persist or inten- 
sify? What are their implications for the 
control of inflation over the longer run? 

Fourth, financial markets have become 
increasingly sensitive to economic fluctua- 
tions. Interest rates have moved in far 


3 For an analysis of the cyclical behavior of federal as 
well as state and local government employment, see 
Walter Ebanks. 

4 Phillip Cagan has documented this change and ex- 
plored some of its sources in a National Bureau study 
< (1973). 
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wider swings in recent recession-recovery 
periods than formerly.’ Stock prices, too, 
have become more sensitive not only to 
the standard business cycle recessions but 
also to the milder growth recessions. In- 
deed, stock price movements have exag- 
gerated the relative severity of recent re- 
cessions. Thus the common impression 
that declines in the market forecast reces- 
sion may prove unduly pessimistic. What 
is the relation, i? any, between the shifts in 
interest rate behavior and stock price be- 
havicr? What factors underlie the greater 
sensitivity of stock prices and what im- 
plications do they have for this form of 
investment? 

A fifth and final point.is that growth re- 
cessicns appear to be international in 
scope. It has long been known that the 
more severe business cycle contractions 
have been worldwide. The Great Depres- 
sion cf the early 1930’s is the best known 
example, but the severe contractions of 
1907, 1921, and 1938 are equally illustra- 
tive. But it is now clear that the-~ mild 
growth recessions of 1951-52, 1962-63, 
and 1966-67 in the United States had 
counterparts in Europe. As a result, our 
exports, which used to fluctuate with de- 
mand conditions abroad and were more or 
less independent of domestic demand, now 
conform more closely to domestic condi- 
tions because foreign demand also is more 
nearly in tune with ours and are also now 
subject to wider cyclical fluctuation. As 
Mintz has noted, “The contrast between 
this shift and the dampening of the domes- 
tic business cycle is striking, and suggests 
that policies or structural changes con- 
ducive to international stabilization have 
been fer less effective than those conducive 
to national stability.” This remark, though 
written in 1967, seems especially apt to- 
day. 

But the full implications of a more’ 


5 Cf. Cagan (1966, 1972). 
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closely integrated international business 
cycle, or growth cycle; remain to be ex- 
plored and projected. Better current in- 
formation in-comparable form for different 
countries on the state of the business cycle 
is needed. A project recently launched by 
‘the National Bureau on International Eco- 
nomic Indicators will, we hope, help to fill 
this need. The subject has a bearing on 
international economic policy problems 
ranging over a very wide field—monetary 
relations, inflation, foreign trade, capital 
flows, migration, to say nothing of energy. 
All these topics seem likely to require a 
major share of policy-makers’ attention 
during the 1970’s, and they will need all 
the help they can get from economic re- 
search. 
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Policy Issues in the International 
Economy of the 1970's 


By H. S. HoutHAEKER* 


There is room for argument whether the 
1970’s started on January 1, 1970, or 
January 1, 1971, but one thing is certain: 
neither date was significant for interna- 
tional economic policy. If we have to 
periodize by decades at all, then the 1970’s 
probably began on August 15, 1971—and 
not only in international economics. On 
that date the United States in effect 
brought an end to the existing interna- 
tional monetary system by suspending the 
convertibility of the dollar into gold. The 
immediate purpose of this move was to 
bring about a worldwide realignment of 
par values and particularly a fall in the 
value of the dollar relative to other cur- 
rencies. This purpose was accomplished in 
two or three stages, depending on how one 
interprets the appreciation of the Euro- 
pean currencies during the summer of 
1973. The results of that action are al- 
ready exceeding the most optimistic pre- 
dictions—our balance of payments, after 
causing us and other countries endless 
(though frequently exaggerated) concern 
during the 1960’s, is now in solid surplus 
and likely to remain so for the remainder 
of the decade. The principal qualification 
that should be made relates to the energy 
problem, on which I shall say more later. 
Our surplus will not be burdensome as 
long as other countries can run down their 
previously accumulated dollar assets. 

But the results of the August 15 de- 
cision have not had an equally satisfying 
impact on the international monetary sys- 
tem. We had to pull down the house be- 


* Harvard University. 
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cause it was no longer adapted to the 
needs of the time, but putting something 
better in its place has not been easy. For 
nearly a year we have been living with 
floating rates, a device long favored by a 
majority of academic economists. So far 
floating rates have worked reasonably 
well; although there have been some exces- 
sive rate fluctuations of speculative origin, 
the growth of world trade and capital 
movements does not appear to have been 
impeded. However, we do not have freely 
floating rates, the system many economists 
advocate, but rather dirty or managed 
floating, with strong remnants of fixed 
rates, especially in Europe. Official inter- 
vention in the foreign exchange markets 
has not come to an end, nor is it likely to. 
The notion that the exchange rate can be 
left entirely to market forces is anathema 
to mast governments who fear that this 
would result in a loss of control over their 
domestic policies. We still need a new 
monetary system, as distinct from the un- 
coordinated operations now being prac- 
ticed by all major countries. Our govern- 
ment has made detailed and thoughtful 
proposals for a new system that would 
combine reasonable predictability of ex- 
change rates with a capacity to make 
needed adjustments promptly and with a 
minimum of turmoil. These proposals have 
not been accepted by other countries, and 
since the United States can live with the 
present interim situation, we have not 
pressed them very hard. Perhaps we should 
take comfort in the French saying that 
only provisional arrangements can last, 
but the risks of disintegration of the world 
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economy cannot be overlooked. Despite 
all its defects the Bretton Woods system 
had the merit of. being universal, whereas 
the prevailing conditions encourage re- 


gional groupings such as the European | 


“snake in the tunnel” experiment. This is 
the main reason why international mone- 
tary reform should remain on the agenda. 

A related issue is international liquidity, 
particularly as it affects the worldwide in- 
flation we are now going through. In the 
1960’s there was considerable agitation 
over an alleged shortage of liquidity, in re- 
sponse to which the Special Drawing 
Rights were created. Actually the evidence 
for such a shortage was never impressive; 
while net official reserve assets may not 
have grown much, there was a huge crea- 
tion of private international liquidity in 
the Eurodollar market. Moreover, cfficial 
liquidity would have been more than ade- 
quate if greater reliance had been placed 
on exchange rates in the adjustment of 
imbalances. Now that exchange rates are 
being used more freely, the need for official 
liquidity is much reduced, and for the time 
being we should abstain from creating 
more. In the meantime, however, private 
international liquidity continues to ex- 
pand. Since much of it is footloose, it does 
not show up in published money supply 
data, which in any case show excessive 
growth. Nevertheless it almost certainly 
contributes powerfully to the inflationary 
pressures that no nation has succeeded in 
keeping under control. If the world is ever 
going to take hold of the general price 
level, the question of international liquid- 
ity needs a more searching examination 
than it has had in the past. 

Apart from the problem of inflation, 
which is only partly of an international 
nature, the most serious international 
problems are likely to be in particular 
markets. To no one’s surprise I shall first 
say something about the petroleum mar- 
ket. The basic fact, as every economist 
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should know, is not that the world is 
running out of energy resources, as the 
Club of Rome would have us believe. We 
are not running out, and even if we were, 
higher prices could easily take care of that 
since both supply and demand are price- 
elastic. The problem, rather, is the attempt 
by the oil-producing countries to cartelize 
the supply side. This attempt is now com- 
ing to a climax, anc it would be rash in- 
deed to make predictions about its ulti- 
mate success. The embargo by certain 
Arab producers against the United States 
and the Netherlands was proclaimed on 
political grounds, but it is already clear 
that its main effects will be economic. The 
world petroleum market is fairly well inte- 
grated; if one or two countries are denied 
access to certain saurces of supply, they 
will simply outbid the other importers for 
alternative supplies. Those importers who 
continue to receive Arab oil, therefore, will 
get less from other sources, and the net re- 
sult is a more or less equal reduction of 
supply to all countries, whether friendly to 
the Arabs or not. This reallocation is cur- 


‘rently being carried out by the interna- 


tional oil companies since there is no open 
market in crude oil, but these companies 
can hardly be blamed for doing what ele- 
mentary economics dictates. Even though 
the favored importers are therefore re- 
ceiving less oil (assuming the embargo is 
effective and the cutback is not fully made 
up by increased supplies from other pro- 
ducers), they may still have an advantage 
over the “hostile” importers if they get the 
Arab oil at a lower price. However, recent 
pricing actions by the Organization of 
Petroleum Exporting Countries (OPEC) 
would seem to have wiped out this advan- 
tage. l 

Indeed, it now appears that the selective 
embargo, far from being inspired by lofty 
motives of Arab solidarity, was essentially 
a move to create discord among the im- 
porting countries, thus torpedoing any 
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contemplated consumer cartel and making 
it easier for OPEC to double and triple the 
price.. In this respect it has so far been 
successful. Although members of the Or- 
ganization for Economic Cooperation and 
Development (OECD) apparently had a 
prior agreement to share oil in case of a 
supply interruption, our allies across the 
Atlantic and the Pacific broke ranks at the 
first shot. The European Community also 
turned out to be a sham when one of its 
members was cut off from Arab oil. Now 
our allies are being presented by their new 
friends with the bill for their short- 
sightedness; the producers are gradually 
terminating the embargo which has served 
its real economic purpose without ac- 
complishing any of its stated political 
goals. The producers’ main concern is now 
what to do with their vastly increased 
revenues. 

Of course this is not the end of the story. 


There may be markets where the price can. 


be doubled or tripled without changing the 
balance of supply and demand, but the 
petroleum market is certainly not one of 
them. The incentives for increasing pro- 
duction are tremendous, and no matter 
what the Club of Rome may say, the po- 
tential for greater output exists, not only 
in the currently exporting countries, but 
also in the United States. In the very short 
run not much can be done, but at prevail- 
ing OPEC prices we are likely to see a sur- 
plus of oil within the next year or two. 
Normal responses to higher prices on the 
demand side will work in the same direc- 
tion. The producer cartel will then have to 
adopt prorationing if it wants to keep the 
price up. The abstention of Iraq and 
Libya from the present embargo suggests 
that cohesion among the exporters may be 
as hard to achieve as cohesion among the 
importers. 

This episode has wider ramifications. 
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The United States has made self-suffi- 
ciency in energy an official policy goal, 
though one must hope that this means a 
potentiai for self-sufficiency to forestall ex- 
tortion by OPEC, rather than actual 
autarchy which would cost too much and 
disrupt our international economic rela- 
tions. The balance of payments of Europe, 
Japan and most of the developing coun- 
tries will be strained by higher oil prices, 
and this may in turn affect our exports to 
these countries; at the same time, however, 
it will make their exports less competitive 
in the U.S. market, so that the net effect 
on our balance cf payments is likely to be 
small. 

I have: not said anything about agricul- 
ture or the more traditional trade prob- 
lems, particularly tariffs and nontariff bar- 
riers to trade. The message is the same as 
with respect to the problems I have al- 
ready discussed: without more effective 
international cooperation the world econ- 
omy may break into regional blocks. The 
atmosphere has deteriorated and meaning- 
ful new agreements among the Western 
countries appear to be harder and harder 
to negotiate. The Europeans are increas- 
ingly looking inward to the construction of 
their Community, but the results achieved 
have not been commensurate with the 
negotiating efforts. Japan has not yet 
found a posture befitting its importance in 
the world economy. Our own strong-arm 
tactics over the dollar—even though justi- 
fied by their results and by the tendency of 
other countries to turn a blind eye to our 
problems—have hardly promoted interna- 
tional understanding; our autarchic pro- 
nouncements about energy, equally under- 
standable in the circumstances, are also 
open to misinterpretation. To reverse 
these tendencies will be the major chal- 
lenge to the international economy in the 
1970s. 


CONCEPTS CF DISTRIBUTIONAL EQUITY 


Some Reasons for the 
Maximin Criterion 


By Jonn Rawis* 


Recently the maximin criterion of dis- 
tributive equity has received some atten- 
tion from economists in connection with 
the problem of optimal income taxation.} 
Unhappily I am unable to 2xamine the 
merits of the criterion from the standpoint 
of economic theory, although whether the 
criterion is a reasonable distributive stan- 
dard depends importantly on the sort of 
examination that only economists can un- 
dertake. 

What'I shall do is to summarize briefly 
some of the reasons for taking the maximin 
criterion seriously. I should emphasize that 
the maximin equity criterior and the so- 
called maximin rule for choize under un- 
certainty are two very different things. I 


shall formulate the reasons for the equity ` 


criterion so that they are completely inde- 
pendent from this rule. 

In A Theory of Justice I have considered 
the maximin criterion as part of a social 
contract theory. Here I must assume a 
certain familiarity with this conception.’ 
One feature of it might be put this way: 
injustice exists because basic agreements 
are made too late (Richard Zeckhauser). 
People already know their social positions 
and relative strength in bargaining, their 


* Professor of philosophy, Harvard University. I am 
grateful to Robert Cooter and Richard Zeckhauser for 
their very instructive comments which enabled me to 
improve these remarks ‘and saved me from several 
mistakes. 
` 1See A. B. Atkinson, Martin Feldstein, Yoshitaka 
Itsumi, and Edmund S. Phelps. 

2 In economics this sort of theory was reintroduced 
by James Buchanan and Gordon Tullock. 


abilities and preferences, and these con- 
tingencies and knowledge of them cumula- 
tively distort the social system. In an at- 
tempt to remedy this difficulty, contract 
theory introduces the notion of the original 
position. The most reasonable principles 
of justice are defined as those that would 
be unanimously agreed to in an appropri- 
ate initial situation that is fair between 
individuals conceived as free and equal 
moral persons. 

In order to define the original position 
as fair in this sense, we imagine that every- 
one is deprived of certain morally irrele- 
vant information.” They do not know their 
place in society, their class position or 
social status, their place in the distribution 
of natural assets and abilities, their deeper 


- aims and interests, or their particular psy- 


chological makeup. Excluding this infor- 
mation insures that no one is advantaged 
or disadvantaged :n the choice of princi- 
ples by natural chance or social contin- 
gencies. Since all are in this sense similarly 
situated and no one knows how to frame 
principles that favor his particular condi- 
tion, each will reason in the same way. 
Any agreement reached is unanimous and 


_there is no need tc vote. 


I4! 


Thus the subject of the original agree- 
ment is a conception of social justice. 
Also, this conception is understood to ap- 
ply to the basic structure of society: that 
is, to its major institutions—the political 
constitution and the principal economic 


3 A similar idea is found in J. C. Harsanyi (1953), 
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and social arrangements—and how they 
fit together into one system. The applica- 
tion of the maximin criterion to optimal 
income taxation is, then, perfectly in order, 
since an income tax is part of the basic 
structure. But the maximin criterion is not 
meant to apply to small-scale situations, 
say, to how a doctor should treat his pa- 
tients or a university its students.t For 
these situations different principles will 
presumably be necessary. Maximin is a 
macro not a micro principle. I should add 
that the criterion is unsuitable for deter- 
mining the just rate of savings; it is in- 
tended to hold only within generations 
(Rawls, sec. 44, pp. 291-92, Kenneth J. 
Arrow, 1973a, and Robert M. Solow). 

But what alternative conceptions are 
available in the original position? We 
must resort to great simplifications in 
‘order to get our bearings. We cannot con- 
sider the general case where the parties are 
to choose among all possible conceptions 
of justice; it is too difficult to specify this 
class of alternatives. Therefore we imagine 
that the parties are given a short list of 
conceptions between which they are to de- 
cide. 

Here I can discuss only two pair-wise 
comparisons. These are designed to reflect 
the traditional aim of contract theory, 
namely, to provide an account of justice 
that is both superior to utilitarianism and 
a more adequate basis for a democratic so- 
ciety. Therefore the first choice is between 
a conception defined by the principle that 
average utility is to be maximized and a 
conception defined by two principles that 


express a democratic idea of justice. These 


principles read as follows: 


1. Each person has an equal right to the 
most extensive scheme of equal basic 
liberties compatible with a similar 
scheme of liberties for all. 


4 This affects the force of Harsanyi’s counterexamples 
(Harsanyi, 1973). 
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2. Social and economic inequalities are 
‘to meet two conditions: they must be 
(a) to the greatest expected benefit 
cf the least advantaged members of 
society (the maximin equity cri- 
terion) and (b) attached to offices 
and positions open to all under con- 
ditions of fair equality of opportu- 
nity. 


I assume that the first of these takes prior- 
ity over the second, but this and other 
matters must be left aside. (For more on 
this, see Rawls, pp. 40-45 and 62-65.) For 
simplicity I also assume that a person’s 
utility is affected predominantly by liber- 
ties and opportunities, income and wealth, 
and their distribution. I suppose further 
that everyone has normal physical needs 
so that the problem of special health care 
does not arise.® 

Now which of these conceptions would 
be chosen. depends on how the persons in 
the original position are conceived. Con- 
tract theory stipulates that they regard 
themseives as having certain fundamental 
interests, the claims of which they must 
protect. if this is possible. It is in the name 
of these interests that they have a right to 
equal respect and consideration in the de- 
sign of society. The religious interest is a 
familiar historical example; the interest in 
the integrity of the person is another. 
In the original position the parties do not 
know what particular form these interests 
take. But they do assume that they have 
such interests and also that the basic 
liberties necessary for their protection (for 
example, freedom of thought and liberty 
of conscience, freedom of the person, and 
political liberty) are guaranteed by the 
first principle of justice. 

Given these stipulations, the two princi- 


5 Part o? the justification for these assumptions is’ 
given by tae notion of primary goods. See Rawls, sec. 
15. Of course, there are still difficulties (Arrow, 1973b, 
p. 254). 
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ples of justice would be chosen For while 
the principle of utility may sometimes 
lead to a social order securing <hese liber- 
ties, there is no reason why it will do so in 
general. And even if the principle often 
does, it would be pointless to run the risk 
of encountering circumstances when it does 
not. Put formally, each must suppose that 
the marginal utility of these fundamental 
interests is infinite; this requires anyone in 
the original position to give them priority 
and to adopt the two principles of justice. 

This conclusion is strengthened when 
one adds that the parties rezard them- 
selves as having a higher-crder interest in 
how their other interests, even fundamen- 
tal ones, are regulated and shaped by so- 
cial institutions. They think of themselves 
as beings who can choose and revise their 
final ends and who must preserve their 
liberty in these matters. A free person is 
not only one who has final ends which he is 
free to pursue or to reject, but also one 
whose original allegiance and continued 
devotion, to these ends are formed under 
conditions that are free. Since the two 
principles secure these conditions, they 
must be chosen. 

The second pair-wise comparison is far 
more difficult. In this case the choice is be- 
tween the two principles of justice and a 
variant of these principles in which the 
utility principle has a suborcinate place. 
To define this variant, replace the second 
` principle by the following: social and eco- 
nomic inequalities are to be adjusted so as 
to maximize average utility consistent 
with fair equality of opportunity. The 
choice between this variant and the two 
principles is more delicate because the 
arguments from liberty can no longer be 
made, at least not so direct_y. The first 
principle belongs to both conceptions, and 
so the operation of the utility principle is 


hedged by basic ‘rights as well as fair 


equality of opportunity. 
One reason favoring the two principles 


CONCEPTS OF DISTRIBUTIONAL EQUITY 143 


of justice is this. From the standpoint of 
the original position, the parties will surely 
be very considerably risk-averse; if we ask 
how risk-averse, we might say not less than 
that of most any normal person. Of course, 
this is extremely vague; but if we assume 
that utility is estimated from the stand- 
point of individuals in society and repre- 
sents, as the classical utilitarians believed, 
a quantity ascertainable independent of 
choices involving risk, then, given the 
crucial nature of the decision in the origi- 
nal position, the claims of the utility prin- 
ciple seem quite dubious. On the other 
hand, if we suppose that utility is mea- 
sured from the original position and takes 
account of risk, the utility criterion may 
not differ much frora maximin. The stan- 
dard of utility approaches maximin as risk 
aversion increases without limit (Arrow, 
pp. 256-57). So, either way, the original 
position pushes us toward maximin. How- 
ever, in weighing the second pair-wise 
comparison, I assume that, based on con- 
siderations of risk aversion alone, there 
is a significant difference between the two 
conceptions. Thus the problem is to iden- 
tify other attractive features of the maxi- 
min criterion that tip the balance of 
reasons in its favor. 

First, much less information is needed to 
apply the maximin criterion. Once the 
least-favored group is identified, it may be 
relatively easy to determine which policies 
are to their advantage. By comparison it is 
much more difficul: to know what maxi- 
mizes average utility. We require a fairly 
precise way of comparing the utilities of 
different social groups by some meaning- 
ful standard, as well as a method of esti- 
mating the overall balance of gains and 
losses. In application this principle leaves 
so much to judgment that some may 
reasonably claim that the gains of one 
group outweigh the losses of another, 
while others may equally reasonably deny 
it. This situation gives those favored by 
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existing inequalities an opportunity to ex- 
ploit their advantage so that, as a result, 
inequalities are likely to be excessive, un- 
dermining the justice of the system. 

A further consideration is this: a dis- 
tributive criterion is to serve as a public 
principle. Citizens generally should be able 
to understand it and have some confidence 
that it is realized. Pattern criteria, those 
that require the actual distribution to ex- 
hibit: certain ascertainable features, do 
well by the test of publicity. Of these, 
strict equality (equal division) is the 
sharpest principle. The trouble with pat- 
tern criteria is that sharpness is not the 
only ` desideratum, and they often have 
little eise to commend them. On the other 
hand, the utility principle is not sharp 
enough: even if it were satisfied, there 
could be little public confidence that this 
is indeed the case. The maximin criterion 
has sufficient sharpness; at the same time 
it is efficient while strict equality is not. 

Another ground supporting the maxi; 
min criterion is based on the strains of 
commitment: in the original position the 


parties are to: favor those principles com- . 


pliance with which should prove more 
tolerable, whatever their situation in so- 
ciety turns out to be. The notion of a con- 
tract implies that one cannot enter into an 
agreement that one will be unable to keep. 
By this test, also, maximin seems superior, 
for the principles chosen would regulate 
social and economic inequalities in the 
basic structure of society that affect 
people’s life-prospects. These are peculiarly 
deep and pervasive inequalities and often 
hard to accept. 

Looking first at the situation of the less 
advantaged, the utility principle asks them 
to view the greater advantages of others 
who have more as a sufficient reason for 
having still lower prospects of life than 
otherwise they could be allowed. This is ari 
extreme demand psychologically; by con- 
trast, the maximin criterion assures the 
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less <avored that inequalities work to their 
advantage. The problem with maximin 
would appear to lie with those who are 
better situated. They must accept less than 
what they would receive with the utility 
principle, but two things greatly lessen 
their strains of commitment: they are, 
after all, more fortunate and enjoy the 
benefits of that fact; and insofar as they 
value their situation relatively in compari- 
son wita others, they give up that much 
less. In fact, our tendency to evaluate our 
circumstances in relation to the circum- 
stances of others suggests that society 
shou.d be arranged so that if possible all its 
members can with reason be happy with 
their situation. The maximin criterion 
achieves this better than the principle of 
utility. 

I have noted several reasons that sup- 
port the maximin criterion: very con- 
siderable normal risk-aversion (given the 
special features of the original position), 
less Cemanding information requirements, 
greatzr suitability as a public principle, 
and weaker strains of commitment. Yet no 
one c? them is clearly decisive by itself. 
Thus the question arises whether there is 
any consideration that is compelling. I 
want to suggest that the aspirations of 
free and equal personality point directly to 
the maximin criterion. 

Since the principles of equal liberty and 
fair equality of opportunity are common 
to both alternatives in the second com- 
pariscn, some form of democracy obtains 
when either alternative is realized. Citizens 
are tc view themselves as free and equal 
persons; social institutions should be 
willingly complied with and recognized as 
just. Presumably, however, certain social 
and economic inequalities exist, and indi- 
vidua-s’ life-prospects are significantly af- 
fected by their family and class origins, by 
their natural endowments, and by chance 
contingencies over the course of their lives. 
We m:st ask: In the light of what principle 
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can free and equal moral persons permit 
their relations to be affected by social 


fortune and the natural lottery? Since no © 


one deserves his place in the distribution of 
talents, nor his starting place in society, 
desert is not an answer. Yet free and equal 
persons want the effects of chance to be 
regulated by some principle, if a reasonable 
principle exists. l 

Now when the maximin criterion is fol- 
lowed, the natural distribution of abilities 
is viewed in some respects as a collective 
asset. While an equal distribvrtion might 
seem more in keeping with the equality of 
free moral persons, at least if tae distribu- 
tion were a matter of choice, this is not a 
reason for eliminating natural variations, 
much less for destroying unusual talents. 
To the contrary, natural variations are 
recognized as an opportunity, particularly 
since they are often complementary and 
form a basis for social ties. Institutions are 
allowed to exploit the full range of abilities 
provided the resulting inequalities are no 
greater than necessary to prcduce corre- 
sponding advantages for the less fortunate. 
The same constraint holds for the inequali- 
ties between social classes. Thus at first 
sight the distribution of naturel assets and 
unequal life-expectations threetens the re- 
lations between free and equal moral per- 
sons. But provided the maximin criterion 
is satisfied, these relations may be pre- 
served: inequalities are to everyone’s ad- 
vantage and those able to gain from their 
good fortune do so in ways agreeable to 
those less favored. Meeting this burden of 
proof reflects the value of equality. 

Now the maximin criterion would con- 
form to the precept “from each according 
to his abilities, to each according to his 
needs” if society were to impose a head tax 
on natural assets. In this way income in- 
equalities could be greatly reduced if not 
eliminated. Of course, there are enormous 
practical difficulties in such a scheme; 
ability may be impossible to measure and 


CONCEPTS OF DISTRIBUTIONAL EQUITY 145 


individuals would have every incentive to 
conceal their talents. But another difficulty 
is the interference with liberty; greater 
natural talents are not a collective asset in 
the sense that society should compel those 
who have them to put them to work for 
the less favored. This would be a drastic 
infringement upon freedom: But society 
can say that the better endowed may im- 
prove their situations only on terms that 
help others. In this way inequalities are 
permitted in ways consistent with every- 
one’s self-respect. 

I have attempted a brief survey of the 
grounds for the maximin criterion. I have 
done this because historically it has at- 
tracted little attention, and yet it is a 
natural focal point between strict equality 
and the principle of average utility. It 
turns out to have a number of attractive 
features. But I do not wish to overempha- 
size this criterion: a deeper investigation 
covering more pair-wise comparisons may 
show that some other conception of justice 
is more reasonable. In any case, the idea 
that economists may find most useful in 
contract theory is that of the original po- 
sition. This perspective can be defined in 
various ways and with different degrees of 
abstraction and some of these may prove 
illuminating for economic theory.® 
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Achieving the Just Polity 


By Dennis C. MUELLER* 


Any discussion of the distribution of in- 
come immediately raises issues of equity 
and justice. Most theories ol justice are 
built around the prescription that one put 
one’s self in the other fellow’s shoes—more 
to the point, that the rich man place him- 
self in the position of the poor. 

In this paper, I consider two models of 
justice and ask about the feasibility of such 
mental experiments, i.e., whether indi- 
viduals will in fact make them. I assume 
that the desirability of such experiments is 
universally accepted. 

Consider first a world of perfect informa- 
tion and mobility. Clubs (polities) form to 
provide public goods for their members. 
Up to a point, an additional membership 
raises the average net benefi:s to all club 
members due to the joint supply aspects 
of all public goods. Beyond this point, 
either these aspects are totally exhausted 
or the benefits from them are offset by 
congestion and policing problems. (If no 
such point is ever reached, there is but one, 
all-inclusive club.) The existing member- 
ship of any club is free to define its rules so 
as to attract or exclude other members. 
Individuals are free to quit and join 
another club, and they have identical 
tastes and abilities. Clubs are formed un- 
der conditions of free entry and exit. The 
total population is large relative to the size 
of any club. Under these conditions, the 
optimal set of rules defining membership 


* Associate professor of economics, Cornell Univer- 
sity. This paper was written while I was a postdoctoral 
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provides that each member receives the 
identical (average) benefits. Until opti- 
mum club size is attained, the current 
members have, if anything, an incentive to 
discriminate in favor of new members, 
since their addition raises the average 
benefits to existing members. (The as- 
sumption of a large population relative to 
club size ensures that no club’s growth is 
arrested in this position). At the optimum, 
it does not pay current members to dis- 
criminate in favor of new members, the 
marginal and average benefits of club 
membership being equal. Any attempt to 
offer new members less than the average 
benefits from club memberships, or to 
form coalitions which discriminate against 
other members, is thwarted by their ability 
to exit and form other clubs to obtain the 
same average benefits. Thus, in a world of 
perfectly competitive clubs, fair rules for 
the sharing of total benefits (which in the 
case of identical tastes and abilities would 
mean that each member receives the same 
average benefits) would emerge as an in- 
evitable byproduct of the competition 
among clubs for memtership, as each tried 
to obtain or maintain the optimal club 
size. If tastes and abilities are not identi- 
cal, each member receives benefits tailored 
to his own attributes, and competition 
among clubs ensures a form of horizontal 
equity across clubs. 

This analysis is essentially an alterna- 
tive interpretation of Charles M. Tiebout’s 
model. Tiebout emphasized the achieve- 
ment of allocative efficiency: individuals 
preferring low expenditure on schools 
gather in one community, those preferring 
high levels in another. I stress the achieve- 
ment of equity: al. individuals with identi- 
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cal incomes and tastes for education must 
be treated equally. To attract and retain 
club members, each current member is 
forced by competition to place himself in 
the positions of potential and other exist- 
ing club members and thereby to establish 
benefits at least as good as those obtainable 
from other clubs. Thus, in a decentralized 
world of competitive clubs the invisible 
hand achieves the golden rule. _ 

But the Tiebout model’s assumptions of 
perfect competition, mobility, and infor- 
mation are unrealistic. This criticism is 
particularly valid if the model is to be used 
to consider whether competitive justice will 
be provided at, say, the nation-state level. 
People cannot easily envisage what citizen- 
ship in Germany, Switzerland, Russia, 
Peru, or China would be like, and they 
cannot immediately become citizens of 
these countries. Nor can one describe these 
countries as competing with equal vigor 
for new citizens. 

In the second model I wish to consider, 
the members of the polity are envisaged 
as adopting a social contract or constitu- 
tion while being, because of the long-run 
nature of these contracts, uncertain as to 
their own position within them. Because of 


this uncertainty each individual is forced ° 


through rational self-interest to envisage 
the impact of any rule on all other citizens. 
In deciding on distributional norms the 
rich must envisage the impact of such 
norms on the poor because they or their 
descendants may someday be poor. This 
notion cf justice as fairness has been dis- 
cussed by James Buchanan and Gordon 
Tullock, John Harsanyi, Abba Lerner, 
Dennis Mueller (1973), and most exhaus- 
tively and prominently by John Rawls. 
The model lies at the other pole from 
Tiebout’s for it assumes (usually implic- 
itly) that individuals are totally immobile 
and (explicitly) that they have no “morally 
irrelevant” information about, e.g., their 
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own anc others’ preferences and current 


and likely future pasitions-in the distribu- 
tion of income. Individuals are immobile in 
that each knows or assumes he will be a 
member of the polity and is thus motivated 
out o: self-interest to adopt a set of rules 
that maximize his expected welfare. On 
the other hand, he must weigh the impact 
of these rules on a members of the com- 
munity because he is uncertain as to the 
position in that community in which he is 
or will be. 

While the Tiebout model is unrealistic 
in assuming too much mobility and infor- 
mation, the justice-as-fairness model seems 
unrea_istic in assuming too little. Rawls is 
the most extreme in this regard, denying 
individuals knowledge of even the genera- 
tion to which they belong, but all the 
autho-s mentioned above assume that indi- 
viduals have no “morally irrelevant” in- 
formation, e.g., that a rich man will not 
know that he is (or has a greater chancé of 
remaining) rich rather than (becoming) 
poor, zhat a white man will not know that 
he is (and will remain) white rather than 
black, etc. E 

Both models, however, do have a num- - 
ber of common elements. In both, justice, 
if it appears, does so as à means of achiev- 
ing some other end, not as an end in itself. 
The rcison d’être of the state is the protec- 
tion of the lives and property of its citizens 
and the provision of various other public 
goods. Although one can envisage indi- 
viduals forming a club to insure against 
changes in relative positions of income and 
wealth, such a club would logically have to 
be formed after the creation of a state 


‘which established property rights and 


thereby created something to insure (Bu- 
chanan, 1973). Thus the social contract or 
constitution would not be written with the 
original intention of establishing justice. 
Neverthe-ess, it might incorporate impar- 
tial rules in it as a means for maximizing 
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the expected utility of the constituents 
under uncertainty or under conditions of 
free exit and entry.’ 

Since in either case the polity is formed 
to provide a certain set of public: goods, 
not justice, under what circumstances is a 
just polity feasible? The boundaries which 
are optimal for achieving allocational efh- 
ciency in the provision of public goods 
may not be the same as the boundaries for 
achieving just rules. The former are de- 
termined by the technological character- 
istics of the public goods and the distribu- 
tion of the population (Mueller, 1971), the 
latter by the knowledge, mobility, and 
distribution characteristics of the popula- 
tion. Thus, that we consider the United 


States a single community when it comes . 


to providing national defense does not 
suggest that we will (as against ought to) 
consider the United States a single com- 
munity for undertaking redistribution. 


One can, of course, envisage situations . 


in which the collective provision of a public 
good produces the knowledge and under- 
standing necessary for a just society. Con- 
sider a volunteer fire department. Here the 
actual physical and social contact with 
one’s neighbors may create or reinforce 


feelings of empathy. The uniform uncer- 


tainty over whose house may catch on fire 
next guarantees that each will do “his fair 
share” with respect to not only fire fighting 


but possibly other community activities as 


well. 
It is far less likely that the joint con- 
sumption of the services of the modern fire 


1 Some private clubs or charities may be formed under 
some form of insurance motive (Geoffrey Brennan). 
They also may be formed to obtain a Hochman- 
Rogers-type redistribution. In the latter case, the goal 
is still not the creation of justice, but simple utility 
maximization where the club’s goal (public good) is a 
redistribution away from or toward some other group 
whose utility is in the club member’s preference func- 
tion. As Harold Hochman and James Rogers correctly 
argue, this type of redistribution is best treated as a 
Pareto reallocation of resources. 
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department establishes any common social 
bonds, however. Many of the modern pub- 
lic goods are consumed with little or no 
physical contact, e.g., the benefits of en- 
vironmental protection, travel on high- 
ways, and national cefense. 

In general, both the geographic and 
issue dimensions of the polity for allocative 
efficiency seem to bə increasing. Techno- 
logical changes more often than not seem 
to. increase the optimal scale of produc- 
tion, e.g., the replacement of fossil fuels by 
atomic energy in electricity production. 
Urbanization increases the dimensions of 
government action by weakening the ef- 
fectiveness of informal sanctions in curbing 
antisocial behavior. The citizen of a small 
town is restrained from littering the town 
square by the knowledge that his behavior 
encourages others to litter and may incur 
the disapprobation of his neighbors. In 
Central Park the number of visitors is so 
large that one can litter in anonymity and 
with a clear conscier.ce, knowing that one’s 
contribution has no appreciable impact on 
the total amount of litter in the park. In a 
large city, such antisocial behavior can be 
curbed only if the watchful eyes of the 
small town are replaced by those of the 
policeman (Buchanan, 1965). The increas- 
ing mobility of individuals, goods, and 
factories extends the boundaries of inter- 
action and exchange and thereby the di- 
mensions of necessery collective action. 

Increasing mobility by itself, of course, 
increases the potential for achieving a 
Tieboutian: justice. Unfortunately, per- 
haps, mobility alone cannot be relied upon 
to produce a just society. First, even in a 
Tieboutian world, some knowledge of the 
tastes and abilities of others is needed to 
entice them into the polity, and hence the 
problem of acquiring this knowledge re- 
mains. Second, Tieboutian justice is a con- 
cept which is specific to an individual’s 
tastes and abilities. It ensures horizontal 
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equity but not vertical equity. If polities 
are unwilling to compete for the aged, the 
blind, or the anarchists, then these groups 
may find themselves still receiving a very 
small slice of the pie even under full mo- 
bility. Third, and most importantly, mo- 
bility itself creates its own externalities, 
necessitating intervention by some central 
authcrity and thereby eliminating the 
possibility of a fully decentralized resolu- 
tion of all social issues à la Tiebout 
(Buchanan and Charles J. Goetz). In a 
highly mobile society we are all members 
(or potential members) of the same com- 
munity on some issues. 

Thus the full achievement of a just so- 
ciety probably does require the adoption 
of some form of Rawlsian justice in which 
each individual assumes he might actually 
change positions with other individuals. 
The capacity to make such a mental ex- 
periment depends on one’s imagination 
and knowledge of those with whom he 
might exchange places. For example, sup- 
pose I happen across a man beating a dog. 
Is this an immoral act? Under the Rawlsian 
code cf ethics, one cannot say. Right and 
wrong are determined by placing oneself in 
the pcsition of others under situations of 
uncertainty. If it is impossible for a man to 
undergo the mental experiment of en- 
visaging being a dog, and Rawls explicitly 
refuses to assume that he can (pp. 504-12), 
then one cannot condemn him for treating 
a dog differently than a man. If he is de- 
ficient. the deficiency lies in his powers of 
imagination, not his moral fiber. 

Can the same argument be extended to 
one man’s treatment of another? Is it pos- 
sible taat one person is so devoid of in- 
formation about another that he simply 
cannot mentally assume the position of the 
other and pretend there is any uncertainty 
over which position he will occupy? If this 
is true, is it more meaningful or in any way 
helpful to label him immoral rather than 


unimaginative? Is not the remedy to the 
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situation much the same: i.e., provide the 
first man with more knowledge of and con- 
tact with the second, and also increase the 
probability that he might actually be in 
the second’s position? 

Traditionally the bulk of knowledge of 
others has probably come through direct 
perscnal contact. Thus most value systems 
favor those with whom one lives and 
works. Sociopolitical systems are often 
built around either some blood relation- 
ship “family, tribe, ethnic subgroup, race) 
or geographic proximity (household, neigh- 
borhood, city, region, nation), or both. So- 
cial mobility (and therefore uncertainty 
about future position) is usually greater 
within a cultural or geographic grouping 
rathe> than across these boundaries. 

Knowledge of others, like any other hu- 
man capital, can be acquired at either the 
intensive or extensive margins: one can 
either obtain additional knowledge of the 


. same people or gather information, pre- 


sumably in ever smaller quantities per 
person, about more and more people. De- 
pending on which method of gathering in- 
formation were employed, one would ex- 
pect quite different value systems and 
codes of justice. Where a lot of information 
is acquired about a small group of people, 
one anticipates intense loyalty and justice 
exhibited toward those within the group, 
but perhaps different codes applicable to 
outsiders. This is the behavior one associ- 
ates with social orderings built around the 
family, tribe, or town. One might view an 
injury against a member of one’s family or 
tribe as an injury against oneself, but not 
react zt all when people outside the close- 
knit social group experience extreme hard- 
ship. The possibility that one might ex- 
change positions with another person 
within a close-knit group is obviously much 
greater than with outsiders, and this rein- 
forces the bonds of empathy. Indeed it is 


-probakly a necessary condition for their 


creation. In a tribal society, one tribesman 
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may defend another from outside attack 
precisely because he knows that he may be 
under attack next and wishes his tribes- 
man to come to his support. In a rigid caste 
or slave society, in contrast, one may have 
much contact among people who have 
little or no chance of exchanging positions. 
Members of different castes may therefore 
have little empathy or understanding for 
one another. Not surprisingly, one typi- 
cally finds different codes of justice apply- 
ing across caste lines than within them. To 
maintain these lines and the low possibility 
of exchanging positions, one would natu- 
rally expect to find strict taboos against 
“mingling” and intermarriage. 
Alternatively one can acquire knowledge 
of large numbers of people by brief contact 
through travel and by living in an urban 
environment. This knowledge can be ex- 
tended by study and reflection. One can 
read about other people, reflect upon and 
generalize from one’s own limited observa- 
tions and thereby perhaps expand one’s 
knowledge of others at both tke extensive 
and intensive margins. Mobility, social in- 
tercourse, and education are thus the tra- 
ditional liberal means for achieving a bet- 
ter (more equitable) society (L. J. Fein). 
Toward the end of his book, Rawls 
paints an optimistic picture, reminiscent of 
Kant, of a society evolving into ever more 
just states. With increasing social mobility 
and knowledge about others, more and 
more people undertake the mental experi- 
ment of exchanging positions, and each 
person finds himself being treated more 
justly. This leads him to treat others more 
justly, and so on. The dimensions of the 
just society grow until it encompasses all 
people in all generations. For the just so- 
ciety Rawls describes to become reality, it 
would seem that knowledge of others must 
be acquired at both the intensive and ex- 
tensive margins, however, and probably at 
increasing rates. The strong bonds of 
identification that are established in a 
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close-knit family must be extended to in- 
clude, eventually, all of mankind. Unfortu- 
nately this seems unlikely to happen. The 
acquisition of knowledge on the extensive 
margin must come at the expense of knowl- 
edge on the intensive margin. If we are to 
learn more of those far away, we must in- 
evitably neglect those close at hand. Thus, 
our empathy for others increases in 
breadth while it reduces.in depth. We be- 
come a nation paying ever larger percent- 
ages of national income into social security, 
while we individually abandon our parents 
and grandparents. 

Some modern developments do enhance 
the individual's ability mentally to change 
places with others. The mass media is an 
obvious example. Quickening technological 
change and geographic and social mobility 
tend to increase the range of uncertainty 
over possible changes in position. An in- 
creasing percentage of the population can 
now easily envisage -iving in California or 
Maine, or even Europe and Japan; being 
unemployed; having a college degree or 
not having one; anc so on. Urbanization 
replaces the sometimes biased dictates of 
peer group pressure in determining mores 
with the impartiality of codified justice ad- 
ministered by the courts and bureaucra- 
cies. To the extent that the city is a pot, 
melting away cultural differences, urban- 
ization reduces the t:me required to under- 
stand others. Specialization increases one’s 
sense of interdependence and perhaps, as 
Emile Durkheim argued, solidarity with 
the larger community. The extension of 
the market economy through the growth of 
international trade, with its concomitant 
destruction of economic systems built on 
caste and tradition, brings about a more 
egalitarian and impartial view of man 
(Buchanan and Tullock, p. 80). The spread 
of Western technology and with it Western 
culture and values reduces the costs of 
knowing the preferences of others. If, in 
adopting our technologies and buying our 
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products, the rest of the world does in- 
evitadly adopt our culture, the problem of 
` understanding those from a different back- 
_ ground is tautologically removed. It may 
well be that once one has met one post- 
industrial man, one has met them all. 
This possibility raises a host of addi- 
tional questions about the characteristics 
and feasibility of the just society—-and at 
least one disturbing paradox. The develop- 
ments—technological change, specializa- 
tion, mobility, increasing education, ur- 
banization—that produce the universal 
values that must underlie a just society are 
the same developments sociologists and 
psychologists list as causes of the identity 
crisis and anomie that supposedly charac- 
terize man in the modern society. One is 
left wondering whether the just society 
toward which we are heading is one of 
empathy and impartiality, or loneliness 
and indifference. The line between them 
sometimes seems very fine. 
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Political Constraints on Contractual 
Redistribution 


By James M. BUCHANAN AND Winston C. Busa” 


Modern contract “theories” of distribu- 
tion represent significant advances over 
the value-laden statements of preference 
that were passed off as seržous intellectual 
constructions by the utilitarians. The 
modern theories attempt to “explain” ob- 
served institutions on the basis of con- 
ceptual contractual agreement among 
members of defined political communities. 
These theories may be classified in three 
distinct sets: preconstitutional, constitu- 
tional, and postconstitutional. 

In the first, a preconstitutional state of 
anarchy is postulated, and hypotheses are 
then derived concerning the types of prop- 
erty rights that might emerge. Given a 
property rights structure and assumptions 
concerning individual behavior, conjec- 
tures can be made concerning the distribu- 
tion of property. (See Buchanan 1973 or 
Bush.) In the second set, the contractual 
process occurs at the constitutional level 
where the position of individuals (families) 
is not fully identifiable; here the alterna- 
tives for choice are institutional arrange- 
ments that are presumed to remain in 
being over a succession of time periods. 
In ‘the third set, the contractual process 
occurs postconstitutionally, within a de- 
fined institutional framework, and the 
alternatives for choice are explicit transfers 
of income and wealth among individuals 
and groups in the comunity. In the second 
or constitutional category, we place John 


* Center for Study of Public Choice and Department 
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Rawls’s difference principle and also the 
related insurance principle.! In the third 
set, we place the so-called Pareto-optimal 
redistribution models, based on utility 
interdependence.2 As a somewhat in- 
between model, we note the self-protection 
theory recently advanced by G. Brennan. 

We restrict our discussion to contractu- 
ally derived institutions that might emerge 
at the constitutional stage. We postulate 
that individuals are wholly uncertain 
about their prospective income-wealth po- 
sitions in the periods for which the institu- 
tional structure to be chosen is to be 
applicable. Individuals make their own de- 
cisions, each behind a Rawlsian “veil of 
ignorance.” For ovr purposes, this is a 
positive assumption about the actual 
states of persons making constitutional 
choice; it is not a normative statement 
concerning how persons should conceive 
themselves in making choices. 

We want to address ourselves specifi- 
cally to the questions raised by the recog- 
nition, at the time of constitutional con- 
tract, that actual in-period transfers of in- 


come and/or wealth must be implemented 


within an instituticnal setting peopled by 
individuals whose income-wealth positions 
are known. In other words, our questions 
concern the potential viability of the 
“terms of constitutional contract,” the 
difficulties that might arise in enforcing 
these terms in a practically working politi- 
cal process, and, importantly, the possible 
feedback effects that these latter consider- 


1 See Rawls; also, Buchanan and Gordon Tullock. 
2 See Harold M. Hochman and James D. Rogers. 
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TABLE Í 
Individual 1 2 
No-Transfer Income Distribution 
Ay $10,000 $10,000 
Ag 10,000 10,000 
Ay 1,000 10,000 
At 1,000 1,000 
As 1,000 1,000 
Posttransfer Income Distributions 
At 5,000 $ 6,333 
Ag 5,000 6,333 
AL 4,000 6,333 
Ag 4,000 6,000 
As 4,000 6,000 





ations may exert on the constitutional de- 


cision itself. These are issues which have 
_ not, to our knowledge, been examined in 
the burgeoning modern literature on con- 
tractual distribution. 

We define a potentially viable constitu- 
tional contract as one in which a majority 
of the individuals in the postconstitutional 
stage benefit when the terms of the con- 
tract are executed. Although the relation- 
ship between viability and majority rule is 
arbitrary, it does not substantially affect 
the results, and also conforms with the 
orthodox idealizations of the institutions 
of democracies. 

Let us assume, first, that individuals in 
a constitutional stage reach agreement on 
an institutional structure that will gener- 
ate in-period transfers from the relatively 
rich to the relatively poor, as measured 


against the no-transfer distribution that 


would emerge from pure market payments 
to rescurce owners under the constitu- 
tionally defined property rights in exis- 
tence.* Initially, we assume that there is 
only one period in the postconstitutional 
sequence. Assume more specifically that 
the contractual agreement dictates that 
posttransfer incomes of the lowest income 


3 For purposes of this discussion, we are restricting 
the analysis to the “distribution branch” of government 
budgets, in Richard Musgrave’s terminology. 
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recipients shall be maximized in accor- 
dance with some Rawlsian-like difference 
principle. Table 1 presents two separate 
no-transier and posttransfer distributions, 
for 2 community of five persons. (Note 
that measurable and adverse incentive ef- 
fects are incorporated in these examples.) 

As Table 1 suggests, the enforceability 
of redistribution schemes will depend sig- 
nificantly on the pattern of pretransfer 
market distribution. In Distribution 1, the 
assumed contractual rule for income trans- 
fers would clearly be viable. A majority of 
the community’s members would benefit 
from it; indeed, by. definition, no other 
rule could be better for them. By sharp 
contrast, in Distribution 2 implementa- 
tion of the constitutional rule for redistri- 
bution will require that a majority of the 
community’s members suffer transfer 
losses. In the absence of direct utility inter- 
dependence, implementation of the previ- 
ously agreed-on constitutional rule for re- 
distribution will be difficult to secure. 

We-may now consider the obverse of the 
above example. Suppose that there is no 
agreement on transfer policy reached in 
the constitutional state, which is equiva- 
lent to saying that the market-determined 
shares are to be left unchanged. In this in- 
stance, note that the results may be viable 
only if Distribution 2 emerges. If Distribu- 
tion 1 emerges, postconstitutional trans- 
fers will tend to emerge, regardless of the 
absence of constitutional agreement. 

The single-period arithmetical example 
is extremely simple, but it demonstrates 
one central point. The enforceability and 
maintenance of any constitutionally de- 
termined institution for income-wealth 
distribution will depend on the actual pat- 
tern o2 pretransfer distribution. The indi- 
vidual’s expectations about this pattern 
will, therefore, influence his choice among 
alternative constitutional rules on income- 
wealth transfers. Other things equal, he 
will be more egalitarian in his constitu- 
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tional choice the larger the proportion of 
relatively poor members he expects to be 
in the pretransfer pattern of distribution 
since this implies an increased probability 
that he himself will be poor. Note particu- 
larly that his result depends only on the 
relative numbers of poor and rich and not 
at all on the relative income levels of the 
two groups. 

We can now relax the sinzle-period as- 
sumption and examine the applicability of 
the chosen constitutional rele over a se- 
quence of periods. We assume, as before, 
that at the time of constitutional choice 
the individual is wholly uncertain as ta his 
own position in the market distribution 
that will emerge in the first period of the 
postconstitutional sequence. We need to 
specify, however, the relat-onship of the 
distributional position of an individual in 
each of the several postconstitutional pe- 
riods. If his position is the same in all 
periods, the multiperiod model is no differ- 
ent from the single-period one. At the op- 
posite extreme, assume that individual po- 
sitions in the separate distributions are 
wholly unrelated. The individual who 
finds himself in a favorable income position 
in the first period remains wholly uncertain 
about his position in the second, etc. Con- 
sider the model in which Distribution 1 is 
predicted to emerge in each of the several 


periods of the sequence. As suggested, the’ 


Rawlsian redistributional rule is viable in 
the one-period setting. It will continue to 
be viable in the multiperiod setting under 
these assumptions only if individuals main- 
tain the same set of attitudes or tastes for 
redistribution policy that they held at the 
time of the initial constitutional contract. 
If individuals observe that their own posi- 
tions are unrelated over separate periods, 
and that these shift among different in- 
come levels, this ‘experience may itself 
modify attitudes. Individual members of a 
political majority, in a smgle period, may 
find themselves unwilling fully to imple- 
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ment the redistribution that is dictated by 
the Rawlsian constitutional precept. In 
more general and relevant terms, this is the 
effect of observed upward social mobility 
on attitudes toward redistributional al- 
ternatives. Individuals may be unwilling 
to transfer maximinal incomes (dictated by 
Rawlsian precepts) from the relatively 
rich to themselves if they expect that any 
policy, once introduced, will become 
permanent. 

The introduction of a multiperiod se- 
quence reduces somewhat the expected po- 
litical viability of the extreme distribu- 
tional rule postulated under the predic- 
tions that Distribution 1 will prevail in all 
periods. But the basic conclusion that a’ 
less extreme version of this scheme might 
well be selected and expected to be viable 
holds. 

Consider now the prediction that Dis- 
tribution 2 will characterize market results 
over the whole sequence of postconstitu- 
tional periods. As indicated, the redistribu- 
tional alternative would not be expected 
to be maintained in the one-period model, 
and a no-transfer policy might be the only 
agreed-on rule. In the multiperiod model, 
however, something between these ex- 
tremes might emerge. Individuals who are 
in the relatively rich majority coalition, 
but who are wholly uncertain as to their 
own positions in subsequent income peri- 
ods, will have some incentive to build in 
transfer mechanisms on the expectation 
that, once established, these policies will 
tend to be accepted in subsequent peri- 
ods.‘ To accomplish this, they may accept 
net transfer losses during the period when 
income shares are known. In anticipation 
of this, there may be constitutional agree- 
ment on a redistributive scheme, even in 
the expectation that Distribution 2 will 
characterize each income period, an agree- 
ment that will be expected to be imple- 


4 The argument here is related to Peter Hammond’s. 
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mented by the majority coalition in the 
community. 

The general point made with respect to 
the single-period model remains valid, 
however. More redistribution will be con- 
stitutionally agreed upon if Distribution 1 
is predicted than if Distribution 2 is pre- 
dicted. The principle may be more gener- 
ally stated. If all members of a community 
agree on a redistributional scheme at the 
constitutional level, those persons who find 
their income positions settled even for a 
single period will find their postconstitu- 
tional preferences for redistribution in- 
versely related to income position. In the 
multiperiod model, lifting of the “veil of 
ignorance” for even a single period will 
modify the costs and benefits of any previ- 
ously agreed redistribution scheme. 

In real-world circumstances, something 
between the two extreme models of income 
expectations surely prevails. An indi- 
vidual’s income-wealth position in any one 
period is related to that which he expects 
to hold in subsequent periods, although 
there may well exist considerable uncer- 
tainty. In this setting, results that fall 
somewhere between the single period and 
the multiperiod models can be derived. 

The examples have remained unreal be- 
cause of the assumption of two distinct 
- income classes. Somewhat more realism 
may be introduced by adding a middle 
class of income recipients in an example 
that becomes slightly more descriptive of 
existing distributional patterns. Consider a 
nine-member community, with no-transfer 
or market incomes arrayed as depicted in 
Table 2, Column 2. Assume that this pat- 
tern of market distribution is predicted to 
emerge in each postconstitutional period, 
but that the individual remains wholly un- 
certain as to which position he will come to 
occupy as the actual pattern emerges. 

Initially, assume that there will be only 
one postconstitutional period, or, what 
amounts to the same thing, that an indi- 
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vidual’s position in the distribution will 
remain unchanged once it is settled in 
period one. From Table 2 it is clear that if 
there are no incentive effects, a policy of 
full equalization will be politically viable. 
Sirce the mean income is above the 
median, at least a majority of the persons 
in the group will find themselves improved 
as a result of the constitutionally selected 
redistribution policy. If incentive effects 
are allowed to enter the model, however, 
this conclusion need not follow. The set of 
transfers that would be required to maxi- 
mize the position of the least-advantaged 
person in the predicted distributional ar- 
ray need not be consistent with the politi- 
cal structure. 

Suppose for example that, ignoring in- 
centive effects, a policy of full posttransfer 
equalization is adopted in the constitu- 
tional assembly. As individuals earn in- 
comes in the market, however, they will be 
motivated in part by the knowledge of this 
equalization policy. As a result total com- 
munity income falls to such a level that 
the income realized by each person 
amounts to, say, only $3,500, as opposed to 
an average income of $5,167 when no 
transfers are anticipated. . 

The position of the least advantaged 
may be improved if some allowance of in- 
equality is reintroduced. If a benevolent 
despot is controlling, the position of the 











TABLE 2 
Predicted No-Transfer Idealized 
Individual Distribution Rawlsian Rule 
Ay $10,000 7,000 
As 8,000 6,500 
A; 6, 000 5,500 
Ag 5,500 5,200 
As 5,000 4,600 
As 4,500 4,400 
Ay 4,000 4,000 
As 1,500 4,000 
As 1,000 4,000 
Mean Income $ 5,167 
Median ,000 
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least advantaged may, say, be increased to 
an income level of $4,000, with a post- 
transfer income array like that indicated 
in Column 3, Table 2. Note, however, that 
this posttransfer distribution would not be 
supported in a strictly democratic political 
process. Six of the nine members of the 
community find their own posttransfer in- 
comes to be lower than those which they 
secure in the no-transfer setting. 


The example suggests that the minimal - 


political constraint on the implementation 
of any redistributional rule would be the 
requirement that at least one-half of the 
community’s members find their own in- 
come positions improved over the ro- 
transfer setting. Further consideration of 
the limits that political process may place 
on redistribution rules may suggest more 
restrictive constraints. Evidence suggests 
that the observed beneficiaries 07 income 
transfers in democratic structures are 
middle-income rather than low-income ze- 
cipients, and public-choice arguments have 
been advanced to explain this observa- 
tion.’ As a plausible constraint reflecting 
something of this, models might be ex- 
amined which require that the median 
members of the community receive abso- 
lute transfers at least as large as persons 
falling lower on the income scale.’ 

Our purpose here is not to exemine al- 
ternative constraints in detail. We make 
the more general point that political con- 
straints must be recognized to exist when 
the problem of implementing constitu- 
tionally approved rules on incore-wealth 
redistribution is discussed. In ny real- 


5 See George Stigler and Tullock. 
5 See Buchanan (1972). 
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world setting, of course, the discussion of 
institutional rules affecting income-wealth 
distribution must take place in recognition 
of existing legal definitions of property 
rights, of existing political decision-making 
mechanisms, and of predicted patterns of 
income distribution as well as predicted 
positions of persons within these predicted 
distributions. 
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DISCUSSION 


ALVIN K. Krevoricg, Yale University: 
I shall use John Rawls’s remarks on the 
maximin criterion as the organizational 
framework for my comments. In particular, 
I shall focus on his more difficult comparison 
—the one between his two principles of jus- 
tice and a variant of these in which the dif- 
ference principle is replaced by the principle 
tha: “social and economic inequalities are to 
be adjusted so as to maximize average utility 
consistent with fair equality of opportunity.” 
Rawls presents several reasons which, he 
believes, support the maximin criterion in 
this comparison. I would like to question 
whether, upon further examination, these 
arguments provide as strong a case as he 
suggests they do. The paper by Dennis 
Mueller and the one by James Buchanan and 
Winston Bush can be viewed as bearing in 
important, though different, ways on the 
arguments Rawls puts forth in making his 
comparison, 

Rawls’s first argument is based upon the 
“very considerable normal risk aversion” 
individuals will display in the original posi- 
tion. He grants that, because of the crucial 
nature of the choice faced in that position, 
the utility criterion may not differ much 
from maximin, and he cites the result that 
the standard of utility approaches maximin 
as risk aversion increases without limit. 
Nevertheless, he writes, “I assume that, 
based on considerations of risk aversion 
alone, there is a significant difference be- 
tween the two criteria.” But that is all the 
risk aversion argument comes to: an as- 
sumption. 

Second, Rawls argues that “much less 
information is needed to apply the maximin 
criterion.” While maximin may require less 
information than average utility maximiza- 
tion, I think the difference is smaller than 
Rawls suggests. First, the same group may 
not be least favored under each possible ar- 
rangement so that under maximin one has 
the considerable task of determining the least 
favored group under all alternative arrange- 
ments. Second, this task requires one to 
measure the utility of each group and com- 
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pare the utility of different groups to deter- 
mine which one is the least favored under a 
particular arrangement. Third, the method . 
of estimating the overall balance of gains 
and losses in the average utility setting is 
readily at hand since it has been agreed that 
the goal is maximization of the average of 
the utilities. Rawls states that in applica- 
ticns the average utility principle “leaves so 
much to judgment that some may reasonably 
claim that the gains of one group outweigh 
the losses of another, while others may 
equally reasonably deny it.” It would seem 
that such reasonable differences of opinion 
could also arise under maximin in determin- 
ing which is the least favored group. This 
suggests that a real cost under both of the 
two sets of principles Rawls is comparing is 
the cest of resolving such differences of opin- 
ion, Or does his statement that everyone 
reesons in the same way exclude this prob- 
lem? If it does, then surely it must also apply 
to resolving the disputes to which he alludes 
in the average utilitarian context. 

This brings me to the largest part of the 
information required in the contractarian 
setting being considered—information needed 
for both maximin and the average utilitarian 
rule. It is the information to which Mueller 
devotes his discussion—knowledge which 
enables the individual “to place himself in 
the position of those actually or potentially 
subject to the rules... knowledge of those 
with whom he might exchange places.” 
Mueller discusses the costs of achieving such 
knowledge, the tradeoff between acquiring 
knowledge at the intensive and knowledge at 
the extensive margin, and the fact that for- 
mation of the polity does not necessarily di- 
rectly contribute to the kind of knowledge 
and understanding needed for a just society. 
The fact that this major information require- 
ment is common to Rawls’s two principles 
and the variant with which he is comparing 
them also narrows the difference between the 
informational demands of the two ap- 
proaches. 

Having mentioned Mueller’s ideas, let me 
digress for 2 moment to consider the para- 
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dox with which he left us at the end of his 
paper. I think it is a paradox oniy because 
he overstates the necessary conditions for a 
just society. The developments he points to 
—technological change, specialization, mo- 
bility, increasing education, urbanization— 
will tend to produce the knowledge required 
for the just society because the; tend to 
reduce the differences among individuals. 
But they lead to only one kind of just so- 
ciety. Surely, there is a variety of just socie- 
ties, and the just society Mueller—and most 
of us—would find more interesting is one 
where differences exist and are appreciated 
and understood. To be sure, in terms of the 
cost of acquiring the information Mueller 
discusses, achieving the “interesting just 
society” will be more expensive than achiev- 
ing the “dull just society,” but not all just 
societies need be marked by “loneliness and 
indifference” as Mueller seems to fear. 

Let us now return from our brief digression 
to Rawls’s case for maximin. His third argu- 
ment is that maximin is more suitable as a 
public principle. The maximin principle is 
sharper than the average utilitarian, prin- 
ciple: one would expect maximin to be under- 
stood better by citizens generally. But, while 
it may be difficult for the public to verify 
that average utility has been maximized, 
one should not understate the difficulty the 
public would have in verifying that the least 
favored group’s position has been maxi- 
mized. In particular, preliminary tc any 
such verification would be the need for all 
members of the public to agree about exactly 
which is the least favored group. I have al- 
ready questioned whether such agreement 
will be readily achieved. 

The next reason Rawls offers in support 
of the maximin criterion is thet it imposes 
weaker strains of commitment: “in the orig- 
inal position the parties are tc favor those 
principles compliance with which should 
prove more tolerable, whatever their situa- 
tion in society turns out to be.” He discusses 


the difficult strains which face the less ad- ` 


vantaged under the utility principle. In con- 
trast, notes Rawls, under max-min the seri- 
ous strains of commitment are faced by the 
better situated. Just as the less advantaged 
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must accept less under the utility principle 
than they could have otherwise (for example, 
under maximin), so the more advantaged 
must settle for less under maximin than they 
could receive otherwise (for example, under 
the utility principle). Two factors are, how- , 
ever, supposed to lessen greatly the strains 
those who are better off face under maximin: 
(a) they are more fortunate and enjoy the 
benefits of that fact and (b) insofar as they 
value their position relative to others’, they 
give up that much less. There would seem 
tc be a problem with each of these sup- 
posedly mitigating factors. Argument (a) 
is implicitly based on the assumption of di- 
minishing marginal utility of income. Other- 
wise, why should we count the dissatisfaction 
of the better off less than the dissatisfaction 
of the less well-situated? Argument (b) is 
based on an assumption about human be- 
havior which, though it may be confirmed by 
armchair (and some careful) empiricism, 
introduces the very kind of strong interde- 
pendence of utility functions that Rawls ex- 
cludes his individuals from having or con- 
sidering in the original position. 

The Buchanan and Bush paper can be 
viewed as a positive statement about the 
strains of commitment under alternative 
constitutional contracts. Their general point 
is that “political constraints must be recog- 
nized to exist when the problem of imple- 
menting constitutionally-approved rules on 
income-wealth redistribution is discussed.” 
Essentially, Buchanan and Bush consider 
the possibility that individuals in a post- ` 
constitutional stage might break contracts 
they had made at the constitutional stage. 
That is, a potential constitutional contract 
might prove to be nonviable because a ma- 
jority of individuals would lose in the post- 
constitutional stage if the terms of the con- 
tract were executed. Rawls excludes the possi- 
bility that constitutional contracts might be 
broken. Nevertheless, the Buchanan and 
Bush examples, which show the difficulties 
that arise in enforcing and maintaining con- 
stitutionally-determined institutions for in- 
come-wealth redistribution in a practically- 
working political process in the postconstitu- 
tional world, can be interpreted as illustrat- 
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ing tae strains of commitment Rawls dis- 
cusses. And the Buchanan and Bush exam- 
ples show, specifically, how difficult those 
strains may be when Rawls’s maximin prin- 
ciple is used as the basis for redistribution. 
_ There are two specific points I would like 
to raise about the Buchanan and Bush paper 
—the first is a question, the second is a com- 
ment. First, in all their examples, the indi- 
vidual makes a single-point prediction about 
the pretransfer income distribution; he 
thinks in terms of one distribution emerging. 
What aappens if the individual thinks either 
Distribution 1 or Distribution 2 could 
emerge, with probabilities p and 1— 4, re- 
spectively? (One could obviously go on to a 
subjective distribution over a larger number 
of income distributions.) How does this alter 
the :ndividual’s behavior at the constitu- 
tional .evel? Buchanan and Bush say that 
“The individual will, other things equal, be 
more egalitarian in his constitutional choice 
the larger the proportion of relatively poor 
membezs he expects to be in the pretransfer 
pattern of.distribution.” How does this result 
get mocified in the case of many possible pre- 
transfer income distributions? Does the in- 
dividua. look at the weighted proportion of 
relatively poor people? 

The second point concerns a conclusion 
Buchanan and Bush draw in their discussion 
of the multiperiod case: “If all members of a 
commurity agree ‘on a redistributional 
scheme at the constitutional level, those per- 
sons who find their income positions settled 
even for a single period will find their post- 
constitucional preferences for redistribution 
‘inversely related to income position.” Since 
the “draws” for positions in the pretransfer 
income Cistribution in successive periods are 
totally independent in the examples Bu- 
chanan and Bush use to generate their multi- 
period results, the probability that an indi- 
vidual will find himself in a particular income 
class is the same in each period, and it is 
independent of where he has been in the past. 
Hence, ualess individuals in the Buchanan 
and Bush world do not understand the prob- 
ability calculus—for example, they system- 
atically underestimate the probability of 
runs—the inverse relation between redistri- 
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bution preferences and revealed income class 
must be due either.to changes in individual 
utility functions through time or to differ- 
ences in the degree of risk aversion at differ- 
ent income (wealth) levels. No explanation 
is provided for the former type of systematic 
change in the utility functions through time. 
On the other hand, if changes in the degree of 
risx aversion with-wealth are the source of 


the inverse relation in question, then it is 


intzresting that what is required is increas- 
ing absolute risk aversion. This is precisely 
the opposite of what one usually assumes 
abcut individuals when discussing their be- 
havior as investors and portfolio selectors; 
they are usually assumed to show decreasing 
absolute risk aversion. 

The last argument Rawls puts forth in 
sup ort of the maximin criterion is the one he 
finds most compelling. He writes, “I want 
to suggest that the aspirations of free and, 
equal personality point directly to the maxi- 
min criterion.” As Rawls indicates, when his 
two principles are followed, the natural dis- 
tribution of abilities is viewed in some ways 
as a collective asset. Furthermore, the 
maximin criterion would conform to the rule 
“from each according to his abilities, to each 


according to his needs” if society were to im- 


pose a lump-sum-tax-and-transfer program 
based on ability levels. Rawls finds two 
majcr problems with such a lump-sum tax 
scheme. First, there are considerable prac- 
tical difficulties involved in operating such 
a prcgram. Second, and more important, the 
scheme would involve “a drastic infringe- 
ment with freedom’’—‘‘greater talents are 
not a collective asset in the sense that society 
should compel those who have them to put 
them to work for the less favored” (emphasis 
added). “But,” says Rawls, “society can say 
that zhe better endowed may improve their 
situation only on terms that help others.” 
Rawls has set out here--in very cogent 
fashicn—-a fundamental tension in the post- 
constitutional life of the society he discusses: 
the tension between freedom of behavior and 
ex post equality. A preliminary question that 
must be confronted is how should one mea- 
sure the cegree of compulsion or degree of in- 
terference with liberty. Clearly, any tax 
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system interferes with liberty to some de- 
gree; any such system involves some com- 
. pulsion. But presumably tax programs which 
allow people to choose, for example, between 
market (taxable) and nonmarket (nontax- 


able) uses of their natural assets (for exam- - 


ple, time and abilities) would be considered 
less interfering or less compulsive than tax 
systems which are structured so as to dis- 
allow such choices. Bypassing that prelimi- 
nary question in this discussion, one can still 
ask why maximin provides the best resclu- 
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tion of the liberty-equality tension and what 
“best” means in this context. Why, for ex- 
ample, is maximin (which chooses a particu- 


‘Jar liberty-equality mix) superior to a rule 


which says that the better endowed may im- 
preve their own situation only if they im- 
prove the situation of the least advantaged 
by x percent—-or by at least as much as they 
improve their own situation? Put another 
way, why does maximin provide the optimal 
degree of coercion in a Rawlsian world? 


NEW DIMENSIONS OE. 
ECONOMIC INEQUALITY 


The Concentration of Personal 
Wealth, 1922-1969 


By James D. SMITS AND STEPHEN D. FRANKLIN” 


This paper presents estimates of the 
` concentration of personal wealth in the 
United States from 1922 to 1969. These 
estimates lead us to conclude that the dis- 
tribution of wealth (1) became signifi- 
cantly more equal in the 1930’s and early 
1940’s, two periods of massive government 
intervention in the marketplace, and (2) 
has remained essentially unchanged since 
1945,! 

In what follows, we compare the wealth 
held by the richest 1.0 and 0.5 percent of 
the population to that of all persons. The 
wealth of the richest 1.0 and 0.5 percent 
was estimated by the estate multiplier 
technique.? The wealth of all persons was 
derived from national balance sheets.* 

The estimates presented here for the 


*The Urban Institute and the Pennsylvania State 
University. The work reported here is part of the Urban 
Institute’s research program on income and wealth 
distribution. The support of the National Science 
Foundation is gratefully acknowledged. 

1 We wish to make clear that our concern is with tem- 
poral change and that we have sacrificed best estimates 
for individual years to achieve consistency over the 
time series. Individual figures have a downward bias of 
10 to 15 percent from our best estimates of concentra- 
tion. (Best estimates for 1969 may be found in Smith; 
similar estimates for other years will appear later.) 

2 Detailed descriptions of the methodology and at- 
tendant problems can be found in Smith and Staunton 
Calvert, Robert J. Lampman, and Smith. 

3 National balance sheets were constructed for a 
person’s sector using data supplied by the Board. of 
Governors of the Federal Reserve System. Helen 
Stone Tice did the basic work on these special sector 
balance sheets. Smith provides a detailed description of 
the balance sheet. 
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period before 1953 were developed by 
Rodert J. Lampman using highly aggre- 
gazed Internal Revenue Service (IRS) 
data. For 1953 and 1958 we use detailed 
estimates (from special TRS tabulations) 
by Lampman and Smith, modified slightly 
to zake account of current knowledge. Esti- 
mates for 1962, 1965, and 1969 are new de- 
tailed estimates developed by the authors 
usizg microdata files of estate tax returns 
prepared by the ZRS for its routine publi- 
cations. Here we focus on the years since 
1953. 

Information available from estate tax 
returns varies from year to year, so a num- 
ber of adjustments were made to bring the 
estimates for individual years into con- 
ceptial alignment with one another. The 
alig-ment problem was exacerbated be- 
cause the IRS has destroyed tapes of re- 
turrs filed before 1963, leaving only 
Lamoman’s and Smith’s printed tabula- 
tions for 1953 and 1958.1 It was impractical 
to reestimate the distributions for 1953 
and 1958 by better methods based on cur- 
rent knowledge. Consequently, the esti- 
mates for 1962, 1965, and 1969 were made 
cons:stent with those for 1953 and 1958 


4A farther problem resulted from the fact that the 
IRS erased the age eld from the 1965 tape. This was 
most wafortunate because of all years for which the 
TRS has coded estate tax returns, 1965 had the most 
detailed classification of information. The erased data 
was restored by a stochastic process which took into 
account the relationship between age and other charac- 
teristics observable in the files for 1962 and 1969, 
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after they were slightly adjusted. The re- 
sult is a time series of wealth distributions 
which understates the degree of concen- 
tration in any given year but is consistent 
and permits comparisons over time. 

As applied here, the estate multiplier 
technique treats decedents in a given year 
as a stratified sample of the living popula- 
tion whose estates would have been re- 
quired to file tax returns had they died 


during the year. As with any sample, - 


estimates of population parameters can be 
made by weighting observations by the 
reciprocals of their sampling rates. For 
samples “drawn” by death, the sampling 
rates are mortality rates. The mortality 
strata used here are age, sex, and social 
class. 

We first look at the overall concentra- 
tion of wealth from 1922 to 1969 and at the 
detailed estimates for 1953 to 1969, and 
then discuss briefly the estimation of trust 
assets. 


I, Changes in the General Concentration 
of Wealth, 1922-1969 


Wealth in the United States has become 
less concentrated in the last half century. 
The diminution has not been great, how- 
ever, and it all occurred during periods 
when the market system was functioning 
under duress or was in administrative 
abeyance, specifically, the Great Depres- 
sion and World War II. 

Lampman, in his classic study of the dis- 
tribution of wealth, found the highest 
measurable concentration on the eve of 
the Great Depression. According to his 


5 We adjusted Lampman’s basic estimates for 1953 
to include an amount represented by decedents whose 
age was unspecified on estate tax returns. Smith’s 
estimate for 1958 was distorted by a sampling fluke— 
the inclusion of an outlier, i.e., a totally atypical indi- 
vidual (with a very large estate held entirely in an- 
nuities). We therefore adjusted his figure by distributing 
this outlier’s assets. (Had the outlier’s assets been left 
unadjusted, the estimate of the total value of annuities 
would have been raised by over $16 billion.) 
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figures, the richest 0.5 percent of Ameri- 
cans in 1929 owned 32.4 percent of the net 
wealth of all individuals, no doubt a reflec- 
tion of the phenomenal rise in the price of 
stock—long the dominant asset in the 
portfolios of the rich—at that time. 

But the collapse of the market in Oc- 
tober of 1929 and its plummet downward 
to 1932 carried with it the fortunes of 
many near the pinnacle of America’s 
wealth pyramid. Whether 1932 was the 
nadir of America’s affluent we do not 
know, but by 1933 the top 0.5 percent had 
lost 22 percent of the share of wealth it 
held four years before. Lampman found 
that the share of the richest 0.5 percent 
then rose somewhat—from 25.2 percent in 
1933 to 28.0 percent in 1939—but later 
fell sharply to only 20.9 percent in 1945. 
And 1949 saw the most egalitarian distri- 
bution of American wealth measured to 
date. In that vear the top 0.5 percent of 
wealth-holders held only 19.3 percent of all 
personally held net wealth. 

By 1953, Lampman found, the share of 
the top 0.5 percent had risen sharply to 
22.7 percent (22.0 percent after our subse- 
quent adjustments). His rough estimate 
for 1954, based on published data, showed 
about the same share, 22.5 percent. His 
estimate for 1956, also based on published 
data, showed a substantial increase to 25.0 
percent. 

Following Lampman, Smith estimated 
that the top 0.5 percent held 21.7 percent 
of the nation’s personal wealth in 1958, a 
figure not significantly different from 
Lampman’s for 1953. And IRS estimates 
imply that the top 0.5 percent held 23.4 
percent of the wealth of all persons in 
1962.5 


6 We believe, on the basis of information provided us 
by the Metropolitan Life Insurance Company, that the 
mortality rates used for the 1962 estimates resulted in a 
significant overstatement of the wealth of persons with 
over $60,000 gross assets. 

We also believe that preliminary IRS estimates for 
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It might seem, then, that the trend to- 
ward equality in the two decades following 
the market’s crash in 1929 reversed itself 
after World War II. But our examination 
of the old evidence and our new estimates 
for 1958, 1962, 1965, and 1969 do not sup- 
port this conclusion. In our view, observ- 
able point-to-point differences in thé esti- 
mated concentration of wealth since 1945 
are due to inconsistencies and inadequacies 
in JRS data, sampling errors, short-run 
stock market variations, and a valuation 
bias in the basic data which understates 
the wealth of the rich in declining market 
periods by permitting estates to select be- 
tween the most beneficial of two valuation 
dates. 

. In Figure 1 we have plotted estimates of 
the share of the nation’s personal net 
worth held by the richest 0.5 percent of all 
individuals since 1922, along with Standard 
and. Poor’s stock price index. One can per- 
ceive a generally downward trend in con- 
centration up to the mid-1940’s. After 
that it appears that the trend line is flat. 
It also appears that, after 1945, periods 
when the actual wealth share was above 
(below) the trend were generally preceded 
by periods of market increases (declines). 


II. The Detailed Concentration 
of Wealth, 1953-1969 


Table 1 gives estimates of the shares of 
specific assets held by the richest 0.5 per- 
cent and richest 1.0 percent of the popula- 
tion in 1953, 1958, 1962, 1965, and 1969. 

The only striking change over this pe- 
riod was a decline in the concentration of 
corporate stockholdings. The richest 0.5 
percent of the population held 86 percent 
of the value of personally owned stock in 
1953, but only 44 percent in 1969.7 


1969 (see Vito Natrella) are too high. They imply that 
persons with gross assets over $60,000 owned 47.4 
percent of total wealth in 1969; adjusted to -reflect 
underestimation biases, the implied share of such per- 
sons will exceed 50 percent. 

7 This is consistent with New York Stock Exchange 
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It is worth noting that 1965 is the first 
year for which an-estimate of the concen- 
tration of trust assets by size of indi- 
viduals’ wealth is available. Although the 
estimates for other years are derived esti- 
mates based on the 1965 measurement and 
a procedure described below, the 1965 esti- 
méte is a direct one. It is clear that trusts 
are the most concentrated of all substan- 
tial types of wealth: 85 percent of the value 
of trusts were in the hands of the top 0.5 
percent of wealth-holders and 93 percent 
were held by the richest 1.0 percent in 
19€5. 

Before discussing the estimation of trust 
assets, we once again wish to emphasize 
that the values shown here understate 
shares of wealth owned by the top 0.5 per- 
cent of wealth-holders because maintain- 
ing consistency with the published data for 
1953 and 1958 prevented the application 
of refinements usable on the 1962, 1965, 
and 1969 microdata. 


ILI. Estimation of Trust Assets 


In 1962 and 1969 the ZRS recorded trust 
assets by type of property (real estate, 
stock, etc.), but not a separate total for 
trusts. In 1965 it did exactly the reverse. 
The data for 1953 and 1958 included trust 
interests in “other property.” Since the 
value of trust assets held by the wealthy is 
substantial, we attempted to make the 
estimates consistent across years by esti- 
matirg the total value of trust interests of 
the top 0.5 percent and 1.0 percent of the 
population in those years where trusts are 
incluced in the “other property” category 
and then allocating this total among spe- 
cific asset types (stocks, bonds, etc.}, based 
on the composition of trust assets in na- 
tional balance sheets. 

The value of trust assets reportable on 
estate tax returns is an actuarial value. It 





figures showing an increase of nearly 500 percent in the 
number of shareholders between 1952 and 1970. 
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FIGURE 1—SHARE oF WEALTH HELD BY RICHEST 0.5 PERCENT OF POPULATION, AND Stock Prices, 1922 to 1969 


is, in general, the present value of future 
payments which may be contingent upon 
such events as the death of another person. 
Although the valuation of trust assets in 
this manner may be appropriate for estate 
tax purposes, it understates the immediate 
market value of trust assets in which per- 
sons have a financial interest. Conse- 
quently, the value of trust assets esti- 
mated by the estate multiplier technique 
cannot be compared directly to national 
balance sheet totals, which represent the 
market value of trust assets, without re- 
gard to restrictions imposed by trust in- 
struments. To determine the extent to 
which the value of trust assets is under- 
stated, we estimated the number of trusts 
valued at over $60,000 by the estate multi- 
plier method using the 1965 file (the one 
file on which they are identified). The esti- 
mated number of trusts over $60,000 was 


118,925. Next, the number of such trusts 


was counted off, starting with the largest, 


in the array of fiduciary income tax re- 
turns filed jor trusts in 1965.8 The reported 
income of the counted-off trusts was then 
capitalized at the rate which the reported 
income of all trusts bore to the value of 
trust assets in the 1965 national balance 
sheets, or about 5.7 percent. The capital- 
ized income of these 118,925 largest trusts 
amounted to $94.9 billion. The trust assets 
estimated by the estate multiplier method 
for the same number of largest trusts in 
1965 was $51.5 billion. On this basis, we 
concluded that conceptually we were 
limited to estimating only 54.3 percent of 
balance sheet trust assets. Consequently, 
we reduced the value in the national bal- 
ance sheet to 54.3 percent for purposes of 


€ See U.S. Department of Treasury, p. 22. 
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TABIE -SHARES or RICHEST? 0.5 PERCENT AND 1.0 PERCENT OF PERSONS 
ty ÑATIONAL WEALTH, 1953, 1955, 1962, 1965 anp 1969 
1983 1958 
: Share Heid == Share Held 
Value Held by Richest ‘by Richest Value Held by Richest by Richest 
Asset 100.0% - 0.5% © 1.0% 0.5% 1.0% 100.0% 0.5% 1.0% 0.5% 1.0% 
"billions percent y lions percent 
Real estate” $ 439.0 $ 45.0 $ 68.0 10.3 15.5 $ 621.5 $ 62.5 $ 93.9 10.1 15.1 
Corperate stockt 151.5 116.6 130.8 77.0 86.3 264.1 175.9 199.2 66.6 75.4 
Bonds 72.8 33.0 8.3 45.3 52,6 87.0 31. 36.0 36.0 41.4 
Cash? 160.1 20.9 28.8 13.1 18.0 216.0 22.5 32.8 10,4 15.2 
Debt mstruments® 34.0 8.2 10.9 24.1 32.1 43,7 12.5 16.3 28.6 37.3 
Life irsurance (CSV) 64.5 6.6 9.1 10.2 14.1 79,9 7.5 11.3 9.4 14.1 
MisceHaneous and trusts® 243.3 30.0 58,6 12,3 15.9 343.2 45.6 52.8 13.3 15.4 
Tru: ts 20.5 17.5 ` 18.8 85.4 91.7 30.3 25.8 27.9 85.1 92.1 
Miscellaneous 222.8 12.5 19.8 5.6 8.9 312.9 19.8 24.9 6.3 7.9 
Total sssets $1144.7 $242.8 $305.7 21.2 26.7 $1625.41 $332.0 $414.4 20.4 25.5 
g Liabili-ies $ 140.0 $ 21.3 $ 29.0 15.2 20.7 $ 227.4 $ 29.2 $ 38.3 12,9 16.8 
Net wath $1004.7 $221.5 ` $276.7 22.0 27.5 $1396.7 $302.8 $376.1 21.7 26.9 
i millions millions 
Numbe of persons 0.80 1.60 87 1.74 
1962 ` 1965 
eae gol Share Held 
Value Held by Richest Value Held by Richest by Richest 
Asset 100.0% 0.5% 1.0% 0. py ie 100.0% - 0.5% 1.0% 0.5% 1.0% 
z ions ercend billions percent 
Real estzte” $ 770.0 $ 79.6 $117.8 10. 15.3 $ 917.7 $ 94.4 $135.8 10,3 14.8 
Se 426.4 27 264.4 53,3 | 62.0 596.6 317.2 364.9 $3.2 61.2 
onds 94. 33.2 38.4 35.1 20.6 103.6 57.5 63.2 55.5 61.0 
Bondy 278.3 28.9 42.5 10.4 15:3 366.0 43.7 62.7 11.9 17.1 
Debt ins-ruments® 51.5 16.5 21.8 32.0 42.3 53.3 19.8 25.4 37.1 47,7 
Life insurance (csv) 93.8 Tl 10.7 7.6 11.4 107.2 6.5 10.9 6.1 10.2 
Miscellareous and trusts® 425.5 NA NA — _ 514.1 85.3 101.8 16.6 19.8 
Trusts 46.1 NA NA = — 57.5 49.0 52.7 85,2 91.7 
Miscalhneous : 379.4 39.8 52.7 10.5 13.9 456.6 36.3 49.1 8.0 10.8 
Total assets $2093.9 $432.4 $548.3 20.7 25.2 $2601.0 $575.4 $712.7 22.1 27.4 
Liabilities $ 314.0 $ 47.8 $ 61.0 15.2 19,4 $ 413.3 $ 57.0 $ 73.1 13.8 17.7 
Net worth $1779.9 |. $384.6 $487.3 21.6 23.4 $2187 .7 $518,4 $639.6 23.7 29.2 
millions , millions 
Number of persons 193 1,87 7 1:94 
1969 
Share Held. 
Value Held by Richest ` by Richest 
asset 100.0% 0.5% 1.0% 0.5% ; 1.0% 
billions percent k 
Real estate? $1188.8 $117.0 $170.7 9.8 , i4 
Corporate stock? 832.5 366.3 423.3 44.0 50.8 
Bonds 198.9 63.7 71.5 32.0 35.3 
* Cash? 495.0 48.1 71.2 9.7 ° 14.4 
Debt inst-unents® 85.3 21.9 29.6 | 25.7 34.7 
- Life insurarme (CSV)! 127.2 8.4 13.8 6.6 10.8 
Miscellaneoas and trusts® 705.8 107.0 133.2 15.2 18.9 
Trusts 70.4 60.0 64.5 85.2 91.6 
Miscellaneous 633.7 47.0 68.7 7.4 10.8 
Total assets $3561.4 $672.4 $848.8 18.9 23.8 
Liabilities $ 557.5 $ 75.8 $100.5 13.6 18.0 
~ Net worth $3003 .0 $596.7 $748.1 19.9, 24.9 
millions 
01 2.03 
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making estimates of the share of trust assets 
held by the richest 1.0 and 0.5 percznt of the 
population. 

Interests in trusts for the years 1953 and 
1958 were estimated for the top 0.5 percent 
and 1.0 percent of the population using the 
information provided from 1965 returns. It 
was assumed that the share of trusts held 
by the wealthy was the same in zach year 
as in 1965. After an estimate was made for 
trusts, the value was allocated to stocks, 
bonds, notes and mortgages, ard cash in 
the same proportion which each asset rep- 
resents of the total trust assets held by all 
persons. For the 1969 data, contrary to the 
IRS reports that trust assets were dis- 
tributed by asset type, there is strong 
evidence that, in fact, the total value of 
trusts was included in “other property.” 
The original estimates for 1959 showed 
that the share of stocks and bonds (the 
largest components of trust assets) had 
dropped to 39 percent and 25 percent re- 
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Janeous property had risen to about 17 per- 
cent. The estimates for 1969 shown in 
Table 1 are based on the assumption that 
trust assets had not been allocated and 
were shown in “other property.” 
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8 “Richness” is measured in terms of gross assets, Net worth is preferred to gross assets as a classifier, but the microdata for 1953 and 1958 
which would have permitted such an arrangement have been destroyed by the IRS. The microdata for 1962, 1965, and 1969 were therefore 
ordered by gross assets to produce estimates consistent with Lampman’s and Smith’s for 1953 and 1958 respectively. 

> Real estate is shown at its market value without deduction of mortgages, liens, or other incumbrances, In 1953 and 1958 only real estate 
located in the United States is included. In 1962 the value of real estate located outside the United States was brought into the estimate by a 
change in the law which made foreign real estate subject to estate taxes. The amount of such real estate is, however, seriously underrepresented 
because the law took effect late in 1962, Only estates for decedents who died after October 16, 1962 and who had acquired foreign real estate 

. (except by gift or inheritance) after February 1362 were required to report it cn estate tax returns, In 1965 and 1969 foreign real estate was 
included along with other real estate. 

Included in rea! estate are land and structures for personal and business use. All other business assets are included in the “miscellaneous” 
category. Real estate held in trust is included Sere to the extent of the trust interest. A relatively small proportion of trust assets is in real 
estate, but the absolute value of all trust assets is understated here for reasons explained in the text. 

° Corporate stock includes the value of all common and preferred issues, shares in domestic or foreign firms whether traded or closely held, 
certificates and shares of building and loan and savings and loan associations, Federal Land Bank stock, and other instruments representing an 
equity interest in an enterprise. Accrued dividends are also included. Stock held in trust is included, but the absolute value is understated. 

d Cash includes balances in checking and savings accounts, currency on hand or in safety deposit boxes, cash balances with stock brokers, 
and postal savings accounts, Cash in trust is included, but understated. 

e Debt includes all legal obligations except Icans on life insurance policies. 

Í Life insurance (cash surrender value-~—CSV) is the amount individuals could expect to receive were they to surrender their policies to the 
carriers, It takes account of policy leans, accrued dividends, and unearned premiums. 

& “Miscellaneous and trusts” includes all assets owned in trust except real estate and ali assets other than real estate, corporate stock, bonds, 
cash, debt instruments, and life insurance (CSV) not held in trusts. Included are such ‘tems as consumer durables, personal effects, business 
assets (excluding real estate), mineral rights, tax sale certificates, judgments, lifetime transfers, and growing crops if not included in the value 
of real estate. This classification is shown here as an information item to explicate certain adjustments described in the text. It should not be 
summed with other assets to arrive at a total asset figure because trust assets are included within the individual asset types. 

Miscellaneous assets are those described under miscellaneous and trusts less trust assets. The miscellaneous asset category is added to other 
assets to arrive at total assets. 

Trusts represent the actuarial value of reversionary and remainder interests in trusts. ‘This actuarial value is substantially less than the total 
market value of assets held in trusts. On the basis of analysis reported in the text the national balance sheet totals (100 percent) have been 
adjusted to the reporting concept used for estate tax purposes. 

The separate value of trusts could be estimated directly only for 1965. For other years indirect estimates were made by a method described 
in the text. The value for trusts is shown as en information item. The assets held in trust have been distributed to specific asset categories. 
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Who Paid the Taxes in 1966? 


By Benjamin A. OKNER AND JOSEPH A. PECHMAN* 


The effect of taxes on the distribution of 
income depends on the incidence of the 
major taxes in the tax system. We have 
just completed a new study on this subject, 
Who Bears the Tax Burden?, which will 
be published by the Brookings Institution 
in the spring of 1974. The study does not 
resolve the question of tax incidence but 
measures the difference in the distribution 
of tax burdens under several major com- 
peting views. We believe the study is of 
interest because of both its methodology 
and its substantive results. 


I. The Data and Concepts 


In the past, the income distribution data 
available for tax analysis have been de- 
ficient in two respects: first, they did not 
represent the entire income-receiving pop- 
ulation; and second, they failed to include 
all the income known to have been re- 
ceived by that population. While annual 
information on income subject to tax is 
available from our federal individual tax 
returns, the omission of people not re- 
quired to file distorts the distribution for 
those at the bottom of the income scale. 
The U.S. Census Bureau also collects in- 
come information each year from about 
` 50,000 households which are a representa- 
tive sample of the total civilian popula- 
tion. But, in addition to using a different 
population unit, the Census employs an 


income concept that excludes capital gains . 


and other important income items. In ad- 


* Senior Fellow and Director of Economic Studies 
respectively, Economic Studies Division, The Brookings 
Institution. The views expressed are ours and not neces- 
sarily those of the officers, trustees, or other staff mem- 
bers of the Brookings Institution. The work described 
was financed by grants from the Ford Foundation and 
the U.S. Office of Economic Opportunity. 
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dition, both the tax data and the Census 
data understate incomes in varying de- 
grees and therefore cannot be linked with 
personal income and other aggregate sta- 
tistical series. 

To remedy these defects, we constructed 
a new file—called the MERGE file—that 
combines the best information available 
from both the Internal Revenue Service 
and the Census Bureau. In creating this 
file, we linked information on 30,000 
families and single persons from the 1967 
Survey of Economic Opportunity (SEO), 
conducted by the Census Bureau for the 
U.S. Office of Economic Opportunity, with 
data from a file containing information 
from 90,000 federal individual income tax 
returns filed for the year 1966.! All of this 
information is available on magnetic tape 
and can be processed quickly and effi- 
ciently on a high-speed electronic com- 
puter. The availability of the computer 
technology permitted us to prepare esti- 
mates in the type of ‘detail that was never 
possible with the older data processing 
techniques. 

Income. The income concept used in the 
study corresponds to an economist’s com- 
prehensive definition of income. In addi- 
tion to the incomes earned in the produc- 
tion process—wages, interest, dividends, 
rents and royalties—it includes transfer 
payments and accrued capital gains. Gifts 
and bequests should also be included as 
income under this definition, but these 
were omitted because we know very little 
about their distribution among families. 

This income concept corresponds to na- 
tional income at factor prices (although 


i For details on the methods used to create the file, 
see Okner. 
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national income, of course, excludes capi- 
tal gains and transfer payments) but for 


our purposes it was necessary to adjust in- 


come shares to a market-prices basis. This 
required the inclusion of indirect taxes as 
well as direct taxes in income. Direct taxes, 
of course, are automatically included in 
factor shares. Indirect taxes were allocated 
to individual family units in proportion to 


their shares of factor incomes.” The result- . 
ing concept is called adjustec family 


income. 

Taxes. The definition of taxes in the 
study is basically the same as that of 
government receipts, as defined in the na- 
tional income accounts. However, since 
government receipts is a more compre- 
hensive concept than taxes, nontax reve- 
nues were excluded from the tax measure.” 
In addition, tax collections attributed to 
institutions or organizations not in the 
household population were excluded, along 
with customs duties and estate and gift 
taxes. Thus, with minor exceptions, the 
procedure used was to accept the national 
income account definitions for tae classifi- 
cation of tax and nontax receipts.‘ 

Effective Tax Rates. Relative tax burdens 
in the study were measured by comparing 
effective rates of tax paid by family units. 
These were computed by expressing taxes 
as a percentage of adjusted family income, 
and thus reflect the proportion of the 
family’s income which is accounted for by 
taxes. Although income is generally re- 
garded as an acceptable measure of finan- 
cial status, it should be noted that income 
for a single year (which may be unusually 


* This assumes that the use of indirect taxes does not 
alter the distribution of factor incomes. 

* Nontax receipts include personal and business non- 
tax receipts, some items that are regarded as social 
insurance receipts in the national incom2 accounts, and 
an assortment of state-local fees and licenses. 

4The net receipts of government enterprise were 
also excluded from.the tax concept used in the study, 
since these receipts are clearly payments for services 
rendered. 
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high or low for any of several transitory 
reasons) may be a poor indicator of 
“true” financial status for many families. 
Current-year income was used for measur- 
ing tax burdens in the study because in- 
come information for longer periods of 
time was not available.® 

Incidence Assumptions. Since economists 
still disagree about the incidence of several 
of the most important taxes in the overall 
tax system and since we were able to use a 
computer to manipulate the MERGE file, 
we did not limit ourselves to any one view 
of tax incidence. Instead, we prepared 
estimates on the basis of eight different 
sets of incidence assumptions that span 
the range of opinions currently held by 
economists (see Table 1). 

There is substantial agreement among 
economists on the incidence of the indi- 
vidual income tax and consumption taxes. 
But the incidence of the corporation in- 
come tax, the property tax, and payroll 
taxes is still in considerable dispute. It can 
be shown that, under perfect competition, 
price flexibility, perfect factor mobility 
and inelasticity of the supplies of labor and 
capital, these three taxes are borne by the 
factors of the production. This means that 
the corporation income tax and the general 
property tax reduce the return on capital 
in general,® and the payroll tax is borne 
entirely by wage earners. On the other 
hand, to the extent that business firms and 
owners of real estate do not operate to 
maximize profits and have the power to set 
prices, the corporation income tax, the 
property tax, and the payroll tax may be 
shifted in whole or in part to consumers. 


5 Relative tax burdens could also be measured by 
comparing taxes with family wealth or net worth. This 
comparison was not made because income is generally 
accepted as an appropriate measure of tax-paying 
ability, and up-to-date and reliable wealth data for the 
household population are not available. 

€ However, most economists believe that the property 
tax on raw land is capitalized and falls on those who own 
the land-when the tax is imposed or increased. 
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TABLE {—Mayjor Incmence Assumptions Usep IN Tuts STUDY 








Variant I 


Tax and Method of Allocation A 


Variant IT Variant III 





BC A B A BE C 





Individual income tax 
To taxpayers x 
Sales and excise taxes 
To consumption of taxed 
commodities -X 
Corporation income tax 
To dividend recipients 
To property income in general x 
Half to dividends; half to property 
income in general 
Half to dividends; a quarter to 
consumption; a quarter to 
employee compensation 
Half to property in general; 
half to consumption 
Property tax on land 
To landowners x 
To property income in general 
Property tax on improvements 
To shelter and consumption 
To property income in general x 
Half to shelter and consumption; 
half to property income in 
general 
Payroll tax on employees 
To employee compensation 
Payroll tax on employers 
To employee compensation X 
Half to employee compensation; 
half to consumption 


X X X X X X X 


X X X X X X X 


; x X 
x 
x X 
X 
X X X X 
X X 
x X X X 
X X 
Cc X X X X X X 
X X X xX X 
x X 





a Most progressive variant.. 
b Least progressive variant. 


We did not attempt to settle these issues 
in the study, but we do provide informa- 
tion on the effects of a sufficient number of 
different options to permit others to de- 
velop estimates of tax burdens on the 
basis of the particular assumptions they 
prefer. 

Relationship Between Income and Taxes. 
Although it is not immediately obvious, 
the total amount of income as well as the 
taxes paid by each family unit depends on 
the incidence of the various taxes. Thus, if 
a tax is assumed to be borne by consumers 
rather than by labor or capital, or vice 
versa, family income must be changed, 
The changes are required for two reasons: 


first, factor incomes are overstated to the 
extent that the tax is shifted to consumers; 
and, second, where taxes are borne by 
property owners, the amount of taxes al- 
located to the household sector will depend 
upon the proportion of total property in- 
come received by that sector.’ Since all the 
incidence assumptions in the study treat 
the individual income tax and sales and 
excise taxes in the same way, modifica- 
tions in family income were required to 
maintain consistency between the defini- 
tions of income and taxes only for different 


7In making these adjustments, it was assumed that 
consumption patterns and factor shares did not change 
under the different incidence assumptions. 
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assumptions regarding the incidence of the 
corporation income tax, the property tax; 
and the payroll tax. 


II. Major Findings on the Distribution 
of Tax Burdens - 


The distribution of tax burdens is usu- 
ally presented by absolute income levels, 
an arbitrary classification which tends to 
exaggerate the significance of the data in 
some parts of the income distribution and 
to reduce it in other parts. The MERGE 
file permitted us to prepare tax burden 
calculations by percentile groups as well as 
by absolute income levels, and thus to 
compare tax burdens for groups repre- 
senting the same number (or percentage) 
of family units in different parts of the in- 


Effective tax rates (percent) 
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Source: Computed from the 1966 MERGE data file. 
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come scale. The pictures of relative tax 
burdens that emerge from the two classifi- 
cations are quite different. i 

Effective Tax Rates. The major conclu- 
sions on tax burdens are summarized in 
Figures 1 and 2. Each shows the effective 
rates of federal, state, and local tax 
throughout the scale of incomes for the 
most progressive and least progressive sets 
of incidence assumptions used in the study. 
Effective rates are plotted on a logarithmic 
scale by absolute income levels in Figure 1 
and on an arithmetic scale by income per- 
centiles in Figure 2. 

Figure 1 gives the impression that there 
are large variations in relative tax burdens 
between low- and middle-income family 
units and between middle- and high-in- 


Most progressive 


eS ee ines See ey 


Least progressive 


100,000 1,000,000 


FIGURE 1. EFFECTIVE RATES OF FEDERAL, STATE, AND LOCAL TAXES UNDER THE MOST AND LEAST 
PROGRESSIVE INCIDENCE VARIANTS, BY ADJUSTED FAMILY INCOME CLASSES, 1966 
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come ones. Under both.sets of incidence 
assumptions, effective tax rates are high 
at the bottom of the income scale and 
they then drop until the $3,000 level 
is reached: Between $3,000 and $25,000, 
the effective rates range between 20 
and 25 percent of income, and they then 
diverge above the $25,000 level. Under the 
most progressive set of assumptions, the 
tax burden rises sharply until it reaches 
almost 50 percent of income for families 
with incomes of $1,000,000 or more. Under 
the least progressive set of assumptions, 
the tax burden reaches a maximum of only 
about 30 percent for those with incomes of 
$100,000 or more. 

The effective tax rates under the same 
two incidence variants are shown in Fig- 


Effective tax rates (percent) 
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ure 2 for families classified by percentiles 
in the income distribution. As can be seen, 
the picture im Figure 2 is very different 
from that shcwn in Figure 1. The differ- 
ence in effect.ve tax rates under the two 
variants is very small over practically the 
entire income scale. Under each variant, 
there is very little difference in overall 
effective tax rates between the tenth and 
ninety-seventk percentiles of family units. 
For this broac. range of the income distri- 
bution, whick covers incomes between 
$2,000 and $3C,000 and includes 82 percent 
of all family units, the tax system is either 
proportional ər slightly progressive. At 
both ends of the distribution, the effective 
rates rise sharply, but the rise at the top is 
much more moderate under the least pro- 
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FIGURE 2. EFFECTIVE RATES OF FEDERAL, STATE, AND LOCAL TAXES UNCER THE Most AND LEAST 
PROGRESSIVE INCIDENCE VARIANTS, BY POPULATION PERCENTILES, 1966 
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gressive variant than under the most pro- 
gressive one. 

In addition to differences that a arise be- 
cause of differences in incidence assump- 
tions, there were substantial variations in 
tax rates among various economic and 
demographic groups in the population that 
are due to the structural features of the 
U.S. tax system. For example, home- 
owners pay lower taxes thar renters, 
urban residents pay somewhat higher 
taxes than residents of rural-farm areas, 
and married couples pay lower taxes than 
single persons. 

Perhaps the most interesting calculation 
we were able to make on the basis of the 
MERGE file was an estimate of the rela- 
tive tax burdens imposed: on income from 
labor and capital. As might be expected, 
income from capital bears a much heavier 
tax burden than income from lebor if the 
corporation income and property taxes are 
assumed to be taxes on capital. Under 
these assumptions, the average tax rate 
was 33.0 percent on income from capital 
compared with 17.6 percent on income 
from labor. But the difference is narrowed 
considerably if the corporation income and 
property taxes are assumed to be paid in 
whole or in part by consumers. In these 
circumstances, income from capital bears 
an average tax rate of only 210 percent, 
while labor income bears a tax of 16.0 
percent.® 

Taxes and the Distribution of Income. 
Because there is so little difference in effec- 
tive rates for most of the population, the 
tax system has very little effect on the rela- 
tive distribution of income in the United 
States. As expected, the Lorenz curve for 
the distribution of after-tax income under 
the most progressive incidence assump- 
tions lies closer to the line of equal dis- 
tribution than the before-tax curve. But 


8 The tax rates on both income from capital and 
labor fall under the least progressive variant because the 
rate on consumption more than doubles. 
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the movement toward equality is relatively 
small: only 5 percent under the most pro- 
gressive set of incidence assumptions (and 
much smaller percentages under any other 
variants examined in the study). In the 
case of the least progressive variant, the 
after-tax distribution of income is only 
one-quarter of 1 percent more equal than 


_ the before-tax distribution.’ 


III. Conclusions 


The tax system is virtually proportional . 
for the vast majority of families in the 
United States. But the nature of incidence 
assumptions used are crucial in evaluating 
the progressivity of the overall tax system 
and its effect on the distribution of income. 

Effective tax rates are high both at the 
bottom and very top of the income scale, 
but the high rates for those in the lowest 


` income classes are probably not represen- 


tative of the tax burdens they pay over 
longer periods, because those classes con- 
tain a large proportion of retired persons 
and individuals with ‘temporarily low 
incomes. 

If it is assumed that the corporation in- 
come and property taxes fall on income 
from capital, the very rich pay high tax 
rates because a substantial proportion of 
their income comes from property income. 
Under this assumption, the tax burden of 
those with incomes of $1,000,000 is roughly 
double that paid by most families. If 
corporation income and property taxes are 
assumed to be shifted in whole or in part 
to consumers, the tax burden at the high- 
est income level is about 30 percent, or 
only 5 percentage points more than the 


9 The figures refer to percentage changes computed 
with respect.to the before-tax area of inequality. Thus, 
if the area between the before-tax Lorenz curve and the 
line of perfect equality is A and the area between the 
after-tax Lorenz curve and line of perfect equality is 
B, the percentage change in equality is equal to 
(4 —B)/A. 
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average effective rate paid by most relative distribution of income only 5 per- 


` families. cent more equal. 
AH told, taxes have only a minor impact REFERENCE 
on the distribution of income in the p, 4, Okner, “Constructing a New Data Bike 
United States. Even the most progressive from Existing Microdata Sets: the 1966 
set of incidence assumptions produces a MERGE File,” Annals of Econ. and Social 


pattern of tax burdens that makes the ` Measure., July 1972, 1, 325-42. 


Income Conditioning in a System of 
Transfer Programs 


By Barry L. FRIEDMAN AND LEONARD J. Hausman* 


What is the optimal mix of transfer pro- 
grams? This question has recently re- 
ceived growing attention. We contribute 
to the discussion by considering the ne- 
glected role of income conditioning in 


determining the optimum and the view 


that income subsidies are superior to com- 
modity subsidies. In particular, we demon- 
strate that in the presence of income con- 
ditioning, a small shift from an income 
subsidy to a commodity subsidy will in 


guarantee level Y, a nonnegative tax rate 
t, and a nonnegative benefit level N= Y 
—tY, where Y is the nonsubsidy income of 
the eligible family. Certainly the NIT— 


“ie. N—is income conditioned provided 


some circumstances actually increase both | 


work effort and utility. It should be em- 
phasized at the outset that we do not prove 
the general superiority of commodity sub- 
sidies, but we do prove that income sub- 
sidies are not universally superior. Thus 
the nature of the optimal mix is not ob- 
vious, and the optimal program might 
even include both income and commodity 
subsidies. In view of this, we conclude with 


a discussion of some of the practical prob- 


lems in coordinating a system of more than 
one transfer program. 


I. The Likelihood of Income Conditioning 
in Transfer Programs 


A subsidy is income conditioned if the 
amount of the subsidy diminishes with 
rising income. Most of the commonly dis- 
cussed income subsidies are income condi- 
tioned, and some forms of commodity sub- 
sidies are too. Consider, for example, a 
negative income tax (NIT) with a positive 


* Assistant professors, Brandeis University. The 
work described was financed by a research grant from 
the Manpower Administration in the U.S. Department 
of Labor. The views indicated here are those of the 
authors and not necessarily those of the Manpower 
Administration. 


t>0; so are other income subsidies such as 
the demogrant (financed by an income 
tax) and the credit income tax. The only 
income subsidy not income conditioned is 
the lump sum subsidy. Since it is paid 
equally to all members of a demographic 
group, it does not concentrate limited re- 
sources on the poor and is thus hardly 


_ efficient as a tool for reducing poverty. 


175 


Several kinds of commodity subsidies 
need not be income conditioned, however. 
For example, consider the wage subsidy 
paid on each unit of the commodity, labor. 
In order to concentrate benefits among 
low wage workers, one requires that the 
wage subsidy paid per unit of labor be 
p—rp, where # can be interpreted as a 
minimum guaranteed wage, p is the actual 
gross wage of the worker, and 7 is a tax 
rate. In other words the usual wage sub- 
sidy is typically wage conditioned with 
payments declining and finally ending as a 
result of rising p. Although income and the 
wage rate are related, a wage subsidy is 
not in the strict sense income conditioned 
because a person can increase his income 
without changing his subsidy per unit of 
labor (by working more). One could 
imagine an analogous subsidy on any com- 


1 Tt is possible to construct a negative income tax 
with benefits for those in the lowest income range not 
income conditioned, by making ¢(Y)=0 for all Y below 
some level Y,, but positive for higher Y. The minimum 
taxable income, FY., is ordinarily called a set-aside. 
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‘modity, expressable by the same formula 
in terms of the commodity price p. In the 
case of a housing subsidy, for example, 
payments could be rent conditioned. Since 
poor people tend to pay relatively low 
rents, such a program might be anti- 
poverty efficient. Although income and 
rent may be related, income may rise 
without a family choosing to pay more 
rent so that such a program would not be 
income conditioned. Indeed, a subsidy 
conditioned by a commodity’s own price 
will be antipoverty efficient only if poor 
people always pay (or receive) a lower 
price than the nonpoor. More generally, 
some device is needed to concentrate the 
benefits of a commodity subsidy on the 
poor, and income may often be the most 
convenient conditioning variable. We may 
conclude that although income condition- 
ing is nota necessary element of a subsidy 
program, it is likely to be part of income 
subsidy programs and will also appear fre- 
quently in antipoverty efficient commodity 
subsidies. 


Il. Income Conditioning and the Optimal 
Mix of Transfer Programs 


We shall now consider the consequences 
of income conditioning for the commodity 
vs. income subsidy controversy, and pre- 
sent the conclusions of arguments de- 
veloped elsewhere, but not yet published. 
(An appendix containing them is available 
from us on request.) We concentrate on the 
behavior of a single individual, focusing on 
work hours, H, and utility, YU. Consider 
an individual eligible for negative income 
tax benefits whose only income is labor in- 
come earned at the prevailing wage rate 
which for convenience, we set equal to one. 
His benefits are then N= Y—iH. His total 
income, H+-N, can be spent on the two 
goods, x, and x2, at fixed market prices, pf: 
and p. Now suppose small subsidies are 
introduced on each unit of one or both of 
the commodities purchased. Simulta- 


MAY 1974 


neously, reduce the benefits under the 
negative income tax so that the total sub- 
sidy the family receives, commodity sub- 
sidies plus, VIT (allowing for a possible 
change in H), is unchanged. The critical 
point in the argument is that f#, now the 
cumulative tax rate, is the same before as 
after the introduction of the commodity 
subsidies. 

Given these assumptions, we derive the 
change in work effort? 








dpy dps 
nui—— + He 
2 dH pr p: 
(1) = 
H l ðH 
i — i— 
ðY 


nui and na: are the pure substitution ef- 
fects of pı and pz, respectively, on H, ex- 


_ pressed in elasticity form. Since a com- 


modity subsidy is equivalent to a cut in 
price, 


measure the respective unit subsidies on 
the two commodities expressed as per- 
centages of price. Since the commodity 
subsidy payments are offset by the cut in 
the NIT, one might initially expect that 
the income effects of the two changes 
might cancel. Indeed, the cut in the 
guarantee F of the NIT has no substitu- 
tion effect, and we find that the percentage 
change in H depends on a numerator in- 
volving just the two weighted pure substi- 
tuticn effects of the commodity subsidies, 
nai and yaz. There is an income effect, how- 
ever, accounted for by the denominator. 
The Zallin F is less than the amount: of the 
commodity subsidies to the extent that H 
and zhus ¢H rise. But then the work dis- 
couregement from the income effect of the 
commodity subsidies outweighs the en- 


2 Although our problem is different, we use a method 
similar to that of W. J. Cortlett and D. C. Hague in the 
direct vs, indirect tax controversy. z 
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= couragement from the reduced F, making 
dH/H smaller than the numerator alone 
would predict. If leisure is a normal good, 
the income effect on H will be negative, so 


the denominator will exceed one when > 0. 


Consider now whether a shift to one or 
more commodity subsidies can increase 
work effort. The denominator of (1) is al- 
ways positive. Since subsidies mean nega- 
tive dpi and dps, ni must be negative if a 
subsidy on commodity 1 is to increase H, 
and similarly for commodity 2. It is 
known that all the pure substitution effects 
for a single commodity, expressed in elas- 
ticity form, must add to zero: 


(2) nui + one + nay = 0 


where nyy is the pure substitution effect of 
wage rate on H. But since nyy is neces- 


sarily positive, (namı +742) must be nega- 


tive. Thus at least one of the two must be 
negative, so that at least one good must be 
rival with leisure (or complementary with 
work effort). Indeed, the larger nay the 
greater the likelihood that at least one of 
the nui (#=1 or 2) will be large. It follows 
that there is always some commodity sub- 
sidy which will tend to increase work ef- 
fort. Notice that this result holds even 
when /=0, so that commodity subsidies 
can increase work effort even in the ab- 
sence of income conditioning. 

We are not aware of empirical estimates 
of the cross elasticities yy; for any good t so 
we cannot single out particular commodity 
subsidies that would most strongly affect 
work effort. Nevertheless, some informa- 
tion can be derived from nga itself. Orley 
Ashenfelter’s rough estimates suggest that, 
for married women, nvy=.8 and dH/dY 
= —.10. Assume that all commodity prices 
are cut by 1 percent (a 1 percent subsidy). 
Then if the tax rate is .66, formula (1) tells 
us that H will increase by .75 percent. If 
nui> 0 for any good, the effect on H can be 
increased by dropping the subsidy on that 
good. While not a strong result, this raises 
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at least a possibility that some commodity 
subsidies might have a nonnegligible effect 
on work effort. For males, Ashenfelter’s 
reasonable estimates are nyy=.15 and 
dH/a¥Y=—.10. The 1 percent uniform 
subsidy would then increase work effort 


- by .14 percent at a tax rate of .66. 


When we consider the effect of the shift 
to commodity subsidies on utility, income 
conditioning. becomes critical. Our unpub- 
lished arguments lead to the result that 


(3) dU = MdH 


where A may be interpreted as the marginal 
utility of income, and dH is the change in 
H resulting from the particular trade-off of 
programs we have assumed. As long as 
t>0, any such shift that increases H will 
increase utility. But as we have just dem- 
onstrated, there are likely to be commodity 
subsidies that will increase H. The shift 
from an NIT to such subsidies will thus 
increase both H and utility. The effect on 
utility will be stronger the larger £ When 
t=0, the shift leaves utility unchanged no 
matter what happens to H. This is some- 
what surprising since the usual demonstra- 
tion (see, e.g., Henry J. Aaron and G. M. 
von Furstenberg) that an income subsidy 
is superior to a commodity subsidy sup- 
posedly holds for the case =0. In fact dU 
is the first order term in the Taylor expan- 
sion of AU. It is true that dU=0 for t=0, 
and if only very small changes are con- 
sidered, higher order terms can be ignored. 
But as Harold Hotelling demonstrated, 
the superiority of the lump sum subsidy or 
tax depends on the second and possibly 
higher order terms of the expansion. We 
have demonstrated that when />0, the 
first order term dU mav actually be posi- 
tive. When the shift in programs is very 
small this term predominates while for a 
larger shift it will tend to counteract the 
opposite second order effect. We have thus 
established the possibility that the shift to 
commodity subsidies might increase utility 
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in the presence of income conditioning. 

To understand why H affects dU, con- 
sider total income, C+ ¥+(1—4)H, where 
C is the amount of the commodity sub- 
sidies. Ordinarily, an increase in after-tax 
employment income, (1—4)H;, is achieved 
at the expense of leisure and cannot be ex- 
pected to increase utility. On the other 
hand, consider nonemployment income, 
C+Y. If the cut in the NIT benefit 
(Y —iH), must equal C, then C+ ¥ will not 
remain constant if H increases, but will in- 
crease by ‘dH. Multiplying by ` converts 
the money sum /dH into units of utility. 
The increment in utility thus results from 
an increase in nonemployment income 
which, given the income conditioning of 
our programs, happens when work effort is 
increased. 

We can thus prove two points concern- 
ing a shift to a small commodity subsidy 
and an offsetting cut in an NIT. First, it 
will ordinarily be possible to find com- 
modities to subsidize such that work ef- 
fort will rise. That is, there exist com- 
modity subsidies that will have a stronger 
effect on work effort than an equal NIT. 
This result does not depend on income con- 

ditioning. Second, if the shift does succeed 
` in increasing work effort, then in the pres- 


ence of income conditioning it will in- 


crease utility, at least for a sufficiently 
small shift. We have not proved the su- 
periority of one transfer system over an- 
other. Rather, we have demonstrated that 
even the response of a single individual to 
alternative programs cannot be predicted 
by theoretical argument alone but must be 
estimated empirically from information on 
how commodity prices affect work effort. 
Indeed, information concerning individual 
response would then have to fit into a 
broader model allowing for (possibly differ- 
ing) administrative costs and including a 
social welfare function before any conclu- 
sions could be reached on the optimal mix 
of transfer programs. 
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III. Problems in the Coordination 
of Multiple Transfer Programs 

Political considerations. as well as our 
arguments of the last section might call for 
a system of more than one transfer pro- 
gram. In this section we will consider some 
of the problems that will arise when more 
than one program is desired. First, we 
briefly review the cumulative tax rate 
problem resulting from two or more pro- 


. grams being income conditioned. Second, 


we will inspect the joint accounting sys- 
tem and some of its consequences. 

The. cumulative tax problem can be 
understood by considering an income sub- 
sidy and a commodity subsidy, both in- 
come conditioned. It can be demonstrated 
that the cumulative tax rate on income 
that results from the two programs is the 
sum of their tax rates. Likewise, the cumu- 
lative guarantee is the simple sum of the 
two guarantees. (See Thad W. Mirer.) It 
is possible to integrate programs so as to 
reduce the cumulative tax rate somewhat 
while keeping the individual program 
guarantees and tax rates fixed; but this 
would also entail a reduction in the cumu- 
lative guarantee. An alternative program 
combination could use a wage subsidy to 
offset part of the tax rate of a program (or 
programs) while leaving the guarantee 
unchanged. 

To develop a sense of the practical con- 
straints facing designers of a new mix of 
transfers, we present data on existing 
cumulative guarantees, tax rates, and 
breakeven levels. By 1973, virtually all 
poor female-headed households received 
Aid to Families with Dependent Children 
(AFDC) payments throughout the year. 
(See Barbara Boland.) AFDC payments 
also were made, at any point in time, to 
roughly one-fourth of male-headed families 
in poverty. AFDC families generally are 
entitled to Medicaid. and Food Stamp 
benefits. Only crude estimates can be made 
of the average cumulative guarantee from 
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these three programs. Data on average net 
benefits per recipient suggests that, for a 
family of four, the combined 4 FDC/Food 
Stamp annual guarantee exceeds $3,500, 
while average Medicaid benefits exceed. 
$500. Calculations are complicated further 
by the liberal tax credit that AFDC re- 
cipients are given for work expenses. 
AFDC benefits for female-headed families 
are reduced at an average rate of perhaps 
40 percent of gross earnings. Nationwide, 
breakeven levels of earnings for the latter 
group may average more than $6,500 in 
AFDC and somewhat less in Food Stamps. 
Moreover, use of data on average guaran- 
tees and tax rates conceals important 
problems raised by atypical, but numer- 
ous, cases. In New York, for example, the 
AFDC/Food Stamp guarantee is $4,300; 
average Medicaid aid is $1,200. In Mis- 
souri the annual AFDC guarantee is only 
$1,560. But average tax rates are so low 
that the breakeven level exceeds $8,600. 
The New York AFDC breakeven level, 
because of its high guarantee, is roughly 
$10,000. An NIT with a guarantee of 
$3,500 and a breakeven level of income of 
$6,500 would have a 54 percent average 
tax rate—and still would reduce current 
net benefits for large groups of families. In 
1974, with a social security tax rate in 
excess of 5 percent and a federal income 
tax rate of 14 percent starting at $4,300 of 
annual income, the average cumulative 
tax rate on earnings never would be less 
than 60 percent and frequently would ap- 
proach 75 percent.‘ 

An additional significant problem in 
program design is the income accounting 


3 This results from an average AFDC guarantee of 
$2,600 and Food Stamp guarantee of $1,700. They are 
integrated via the “sequencing” approach, under which 
the latter program includes A FDC benefits in its defini- 
tion of taxable income. 

4 The indicated guarantees or tax rates ignore other 
programs, like public housing and day care. These 
offer high benefits and must be income conditioned if 
costs are to be kept within bounds. 
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system which refers to the frequency with 
which income is reported and benefits cor- 
respondingly adjusted. We know that a 
program with monthly accounting and 
benefit adjustment provides a recipient 
with an incentive to bunch his earnings 
into a portion of the year so that he can 
receive maximum benefits during the rest 
of the year. In a multiprogram system, it 
is conceivable that different programs will 
have different accounting systems. The 
program with short accounting and mem- 
ory periods will be more responsive, but 
the one with longer periods will be more 
equitable. It can be demonstrated that 
when one program has monthly account- 
ing and another one has annual account- 
ing, the incentive to bunch earnings can 
be significantly reduced if the benefits 
under the monthly accounting program 
are taxed by the annual accounting pro- 
gram. The monthly program is still re- 
sponsive to short-term needs, but if the 
needs persist, the tax in the annual pro- 
gram reduces some, but not all, of the 
undesirable (and costly) incentive to 
bunch. 

This case illustrates how some problems 
may be eased by a coordinated accounting 
system. In addition, joint administration 
of work tests and family unit rules might 
lead to significant economies in a multi- 
program system. Some joint administra- 
tion already exists for AFDC families who 
also receive Food Stamps and Medicaid. - 

Given the guarantee levels that low in- 
come groups have come to expect, low tax 
rates will extend benefits to very large 
groups of people. If the tax rate is too high, 
it may not only jeopardize work effort, 
but also eliminate net benefits to current 
recipients. Given prevailing standards, 
options are few and costly. One response to 
this has been a proposal for categorical 
programs. Employables would be covered 
either under a wage subsidy or under pub- 
lic service employment. Those classified as 
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Sorting Out the Social Grant Programs: 
An Economist's Criteria 


By CHARLES L. ScHULTZE* - 


Expenditure for federal 
grants for social programs grew substan- 
tially in the 1960’s: from $1.3 billion in 
fiscal year (FY) 1960 to $8.8 billion in FY 
1970 to $14.9 billion in FY 1973 (see 
Edward R. Fried et al., p..5, Table 1-1). 
Some argue that such grants are competi- 
tive with revenue sharing as a means of 
affecting the production and distribution 
of collective goods at the state and local 
level.! Indeed, the Nixon Administration 
has spent much effort seeking to consoli- 
date many of these grants into broad bloc 
grants, called “special revenue sharing,” 
arguing that the proliferation of categori- 
cal grants has produced few substantive 
results, entails an unnecessary degree of 
federal control over the use of grant funds 
and has created a jungle of red tape and 
confusion. 

. Without denying that the current grant 
system is often cumbersome and some- 
times inefficient, proponents fear that its 
replacement by broad bloc grants would 
result in a substantially less egalitarian 

* Brookings Institution and University of Maryland. 
I thank my colleagues Alice Rivlin, Ned Gramlich, 
Robert Hartman, Henry Aaron and Martin McGuire 
for their help and suggestions. 

1 For a discussion of transfers-in-kind and cash 
transfers, which may be viewed as alternative means of 
redistributing income among individuals, see Lester 
Thurow. Expenditures for transfers-in-kind have also 
grown considerably, from $0.7 billion in FY 1960 to 
$13.6 billion in FY 1970 to $21.7 billion in FY 1973 (see 


Fried et al.. p. 5, Table 1-1; figures exclude veterans 
education benefits). 
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distribution of public services and render 
impossible the provision of some important 
types of collective goods. l 

Two different theoretical issues are 
mixed up in this debate: First, to what 
extent does a specific federal intervention 
into the quantity or quality of goods and 
services produced at the state and local 
level address a legitimate need, either to 
achieve some desired distribution of in- 
come or to compensate for some form of 
market failure?? Second, what combina- 
tion of policy instruments is most efficient 
for the purpose at hand—i.e., what are the 
criteria for using categorical grants-in-aid 
as opposed to other techniques of inter- 
vention?? 


I. Categorical Grants and the 
Theory of Fiscal Federalism 


A theoretical analysis of the proper role 
of categorical social grants might start 
from (but not, as I shall argue presently, 
end up with) the literature on the theory 
of fiscal federalism.* One branch of this 
theory concerns the optimal layering and 
appropriate jurisdictions of a multilevel 
set of governments engaged in the produc- 


2 The term “market failure” includes cases of less 
than optimal allocation on the part of state and local 
governments. 

3 I do not attempt to evaluate specific programs, ex- 
cept in the context of these two criteria. i 

4 For a convenient summary of the current state of 
the theory and a useful set of references, see Wallace 
E, Oates. 
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tion of public goods, focusing on the non- 
appropriability characteristics of the bene- 
fits from public goods and the Samuel- 
sonian equation of marginal costs with the 
sum of marginal rates of substitution. In 
the case of a pure public good, extension of 
jurisdictional boundaries decreases the per 
capita costs of provision, but leads to wel- 
fare losses if the extension involves popu- 
lation groups with systematically differing 
preferences for the jointly supplied good. 
More importantly, for goods which are 
“impurely” public, such that extension of 
the population covered requires additional 
costs to prevent “congestion” or to main- 
tain the quality of the service provided, 
the welfare loss from extension is even 
larger. The optimal jurisdictional arrange- 
ment depends upon the shape of the func- 
tions describing these’ offsetting welfare 
gains and losses. And since the functions 
are not the same for all public goods, the 
optimal jurisdictional boundaries may be 
different for different public goods, but 
the optimal diversity is limited by the 
costs of voting and decision making, the 
high overhead costs associated with many 
geographically overlapping jurisdictions, 
- and spillover effects among public goods. 
- The second branch of the theory of fiscal 
federalism, which considers the circum- 
stances that require intergovernmental 
fiscal transfers, calls for two kinds of 
grants-in-aid from higher to lower levels of 
government. Unconditional transfers of 
fiscal aid (“revenue sharing”) may be 
necessary to deal with the equity and 
efficiency consequences of differences 
among jurisdictions in income and wealth; 
categorical aids, in which the granting 
government specifies the use of the funds, 
are justified in the theory as Pigovian sub- 
sidies designed to deal with jurisdictional 
benefit spillovers. The Pigovian basis for 
categorical grants generally implies the 


5 See Richard Musgrave (1961a, 1961b) and James 
Buchanan. 


granting of an open-ended matching sub- 
sidy, equivalent to a price reduction, de- 
signed to induce state or local govern- 
ments to increase the provision of the 
particular public good. There is some con- 
traversy over the extent to which spill- 
overs lead to potential “gains-in-trade”’ 
among local jurisdictions, that can be 
realized by bargaining and negotiation 
without grants from higher level govern- 
ments. Where spillovers affect only a 
small and geographically adjacent set of 
jurisdictions, planning grants rather than 
Pigovian subsidies may be called for. In 
general, however, there is a wide consensus 


that spillovers which affect many jurisdic- . 


tions—e.g., the external benefits of educa- 
tion in a very mobile society—cannot be 
handled by bargaining because of the very 
large costs involved and the free rider 
problem, and therefore require subsidies. 

In fact most categorical grants for social 
programs are not based on this rationale, 
and whatever the rationale, virtually none 
takes the form of Pigovian subsidies. In- 
deed, the only significant open-ended 
matching grants are public assistance (a 
cash transfer) and Medicaid (a transfer- 
in-kind); neither is a subsidy designed to 
deal with public goods spillovers. On the 
other hand, a large proportion of federal 
social grants provide a specific sum of 
money, with a very high federal matching 
ratio (80, 90, or 100 percent) for a very 
particular purpose, and specify the de- 
livery of very particular forms of collective 
goods which had not been previously fur- 
nished by grant recipients. Many are sub- 
ject to guidelines, restrictions, and other 
requirements dictating in great detail the 
nature of the good or service to be pro- 
vided. 

Thus, the paradigm of grants as price 
subsidies to an independent decision- 
making unit designed to change the in- 


€ See Ronald Coase and Buchanan and William 
Stubblebine. 
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centives it faces is not very useful for 
‘analyzing most of the existing social 
grants. Rather, many of these grants are a 
means by which the federal government 
uses state and local governments (or in 
some cases local nonprofit organizations) 
as agents or subcontractors to produce 
centrally determined amounts and kinds 
of collective goods,’ since, for a number of 
reasons, principally historical and politi- 
cal, the federal government itself v:rtually 
never delivers collective goods or services 


at the local level. In fact, the contracting ` 


paradigm comes closer to the rea” situa- 
tion. It is to the theory of public finance in 
general, rather than to the specific theory 
of fiscal federalism, that we must turn for 
an analysis of the categorical grant system. 


II. Objectives of the Social Grant Programs 


The $15 billion of the federal sociel grant 
program appear to serve seven majar kinds 
of objectives: 

1. Transfers-in-kind of collective goods to 
low income or other target population groups. 
Two kinds of collective goods fall into this 
category: first, public goods (in th2 theo- 
retical sense of the term “public”) such as 
social services for welfare recipients, which 
by their nature are not practically mar- 
ketable; and second, private goods pro- 
duced collectively and distributed free, 
such as the services of neighborhood 
health centers, community mental health 
centers or manpower training programs. 

Just as the private market generates a 
distribution of money incomes which pub- 
lic policy seeks to correct, sometimes 
through transfers-in-kind of market goods, 
so does the political mechanism of state 
and local government generate a distribu- 
tion of collective goods which the federal 


1 By collective goods I mean those goods actually 
produced and distributed free (orat highly subsidized 
prices) by governmental organizations. In <erms of 
appropriability and excludahility some of them may be 
“public” and some “private.” s 
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government seeks to correct, sometimes 
through grants. It is not my aim here to 
provide a rounded theoretical under- 
pinning for the widely held view among 
federal legislators that state and local 
governments undersupply collective goods 
consumed principally by low-income resi- 
dents. But it is worth noting that local 
taxpayers do have a self-interest in in- 
creasing the proportion of high-income 
residents in their community, and taxes 
levied to support collective goods which 
principally benefit low income recipients 
put them at a competitive disadvantage. 
Even if state and local public goods were 


‘typically financed by benefit taxation, a 


concentration of high-income residents in 
a community would tend to benefit each 
taxpayer (so long as the income elasticity 
of demand for most public goods is posi- 
tive). A voter might be perfectly willing to. 
incur the added taxes to provide collective 
goods for the disadvantaged. But to the 
extent that the higher tax rates threatened 
to reduce the ratio of high- to low-income 
residents in the community, this redis- 
tributive decision would cost the voter still 
further tax increases. Hence it is perfectly 
rational for a citizen to vote against such 
programs for his own community and yet 
vote for the provision of the same program 
by the central government. Even if no 
jurisdictional spillovers exist, therefore, 
the income distribution goals of society 
cannot be met without the central pro- 
vision of certain collective goods. 

2. Spreading innovations in the delivery 
of public services. As with private produc- 
tion, research and development and ex- 
perimentation with potential improve- 
ments in the production of locally de- 
livered collective goods may entail ex- 
ternalities. Moreover, the market for 
many private goods is national, served by 
national firms, and innovations there, 
once proven, tend to spread quickly. This 
is not the case with local collective goods, 
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since markets for them are neither com- 
petitive nor national. Such considerations 
provide a rationale for federal grants for 
community mental health centers, neigh- 
borhood health centers, and. even private 
health maintenance organizations. 

3. Speeding labor force supply responses. 
The creation or rapid expansion, under 
federal sponsorship, of drug abuse and alco- 
holism centers, family planning clinics, 
community mental health centers, and 
similar institutions has sharply increased 
the demand for a wide variety of profes- 
sional and semiprofessional skills. Pre- 
sumably the rise in demand would ulti- 
mately call forth a supply response. But a 
deliberate stimulation of that response 
can increase the efficiency with which the 
services are delivered and reduce the rents 
paid out in the interim. The federal gov- 
‘ernment, therefore, accompanies many of 
its service grant programs with training 
grants for specific kinds of skills. 

4, Improving the flow of information and 
influencing the preferences of some groups of 
consumers. While family planning clinics 
subsidize the use of contraceptive devices 
for low-income groups, their major aim is 
to provide information and indeed to 
proselytize, especially in low-income com- 
munities. Neighborhood service centers 
which provide information about the 
availability of social services and alcohol 
and drug abuse programs share some of 
these same characteristics. Governmental 
provision of information, which improves 
the efficiency of consumer choice, is a 
standard means of improving market per- 
formance. The deliberate attempt to 
change tastes is more difficult to rational- 
ize in a theoretical framework grounded on 
the sanctity of consumer preferences. The 
autonomy and supremacy of individual 
preferences, however, are concepts which 
appear to inhibit no one except economic 
welfare theorists. Changing those prefer- 
ences is an important component of many 
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public policies and forms a significant part 
of the educational content of the public 
(and private) school system. 


Ii one grants the logic of the rationale, 


most of the grants which pursue this ob- 
jective also fall within the scope of cate- 
gory (1) above—collective goods particu- 
larly addressed to disadvantaged groups, 
which will generally be undersupplied by 
local governments. 

5. Increasing the bargaining power of the 
poor and minorities at local level. Local de- 
cisions about the provision of collective 
goods are made not merely on the basis of 
electoral choices (one man, one vote) but 
also in response to the influence of or- 
ganized groups. In elections voters “buy” 
very comprehensive packages of joint 
products when they choose a particular 


candidate. The joint products are partially 


decoupled through the operation of formal 
and informal pressure groups, whose in- 
fluence stems from campaign contribu- 
tior.s, ‘‘old-boy” relationships, and par- 
ticipation in a log-rolling process. Typi- 
cally, but not universally, the groups are 
organized around a producer interest (real 
estete, retail trade, banking, etc.), The 
decisions of community officials which af- 
fect any organized group are virtually 
never made without their participation. 
To the extent that log-rolling, side pay- 
ments, and group bargaining are a means 
of aggregating individual preferences in 
the allocation of resources to collective 
gocds, both efficiency and equity require 
the representation of all relevant groups in 
the process. The federally supported Com- 
munity Action Program was grounded on 
the judgment that without assistance the 
pocr and especially the minority poor are 
unlikely to be fairly represented in this 
scheme of things. Many other grant pro- 
grams targeted on the poor—e.g., Model 
Cities, Title I of the Elementary and 
Secondary Education Act (HSEA)—te- 


- quire that representatives of the affected 
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low-income population participate in de- 
cision making. 

6. Overcoming problems raised by jurisdic- 
tional boundaries: planning grants. Where 
externalities in the provision of collective 
goods are largely confined to a limited 
number of adjacent jurisdictions, subsidies 
to internalize those externalities may not 
be required. Even with efficient jurisdic- 


tional boundaries such external:ties are 


likely to occur: in transportation and land 
use; in the provision of highly capital- 
intensive health-care facilities; and in 
many other areas. Actual jurisdictional 
boundaries are far. from efficient and usu- 
ally very difficult to change for a variety of 
political and constitutional reasons. Those 
same obstacles often raise a bazrier to the 
“spontaneous” development of the plan- 
ning bodies necessary for dealing with 
adjacent externality problems. Federal 
provision of grants to appropriate multi- 
jurisdictional planning bodies can be a 
device to encourage and accelerate the 
necessary negotiation and bargaining. 

7. Overcoming problems raised oy juris- 
dictional boundaries: Pigovian subsidies. As 
I have already pointed out, most of the 
federal social grants do not easily fall 
within this category. Most federal grants 
for elementary and secondary education, 
for example, do not: the largest such 
grant, Title I of ESHA, is aimed at com- 
pensatory education of the disadvantaged 
and fits within category 1 (although some 
proponents would claim that there are sig- 
nificant extrajurisdictional benefits from 
compensatory education). Some of the 
older disease control grants are addressed 
to a classical spillover problem, and the 
basis for federal rather than purely state or 
local support for training medical person- 
nel is essentially a spillover rationale. 
Federal manpower training programs 
heavily emphasize the needs of the disad- 
vantaged worker, but while mobility does 
create spillovers, dealing with these is not 
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the principal objective of the training 
grants. 

The point of the classification scheme is 
not to suggest that welfare criteria can 
justify all of the social grants. Indeed, it 
can be argued that some federal grants ap- 
pear principally to reflect the simple sub- 
stitution of central government preferences 
for state or local preferences and are 
analogous to merit wants in the case of 
private goods. Grants for audiovisual 
equipment in elementary and secondary 
schools, vocational education, community 
library support, and law enforcement as- 
sistance are examples of programs which 
might be classified under this heading. 
But the range of categorical grant ob- 
jectives which meet welfare criteria does 
extend well beyond that offered by the 
theoretical literature on fiscal federalism 
and must be examined in the broader con- 
text of welfare theory relating to the 
exercise of collective action. 

Except in a few cases, the Administra- 
tion’s general and special revenue-sharing 
proposals do not represent alternative 
means of accomplishing more efficiently 
the same sets of objectives sought under 
existing categorical grant programs. At 
first blush it might appear that the various 


‘special revenue-sharing proposals would 


convert the existing narrow categorical 
grants into a system of broad Pigovian 
subsidies, one for each major governmental 
function with spillover effects. But this is 
not the case. The elementary and secon- 
dary education special revenue-sharing 
proposal maintains very many of the cate- 
gorical restrictions of the existing system. 
It is, in effect, a modest and probably de- 
sirable reform which still retains many of 
the features of the current programs. While 
the other proposals represent a-more radi- 
cal consolidation, they are not price- 
reducing grants. They require no state and 
local matching and they are not open- 
ended. Rather, they distribute a fixed 
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amount of funds by formula. In many in- 
stances, it is quite likely that after a tran- 
sition period, these grants would become 
fungible resources to most recipients and 
have effects very much like a series of 
general revenue-sharing grants, each with 
a differing distribution formula. General 
and special revenue sharing therefore 
should be seen as competing with the 
existing grant system for scarce budgetary 
resources in the same sense as health pro- 
grams compete with transportation and 
space programs. It is a competition 
among ends, not among alternative means 
of achieving the same ends. 


III. Systemic Problems in the 
Categorical Grant System 


The system of categorical grants cur- 
rently employed to meet the various ob- 
jectives spelled out above is characterized 
by different types of inefficiencies or 
inequities: ; 

1. Confusion of objectives., Some of the 
` programs combine demand- and supply- 
oriented intervention, but are not predi- 
cated on any real evaluation of the de- 
sirability of the merger. For example, in 
supporting neighborhood health centers in 
the inner cities, community health centers, 
and day care programs, the federal gov- 
ernment both delivers free services to the 
poor and seeks to develop new institutions 
for the delivery of those services. As a 
consequence, the test of the market can- 
not be applied to the new institutions 
stimulated by the grants, and the federal 
government may find itself permanently 
involved, not simply in the promotion of 
innovation, but in the detailed day-to-day 
production of services on a permanent 
basis. 

. 2, Supply side inefficiencies. In using 
state and local governments as agents in 
the delivery of local services, the federal 
government relies on complex regulations, 
guidelines, negotiations over numerous 
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individual projects, and, more generally, 
joint decision making with thousands of 
state and local officials. Necessarily this 
leads not only to large administrative 
costs but also to game strategies, grants- 
manship, and other phenomena which 
cause specific projects to be inefficient in 
size or design. 

3. Demana side inefficiencies. As pointed 
out ebove, those grants whose rationale is 
based solely on central government “merit 
wants” for collective goods reduce Pareto 
efficiency in the provision of collective 
goods, almost by definition, if preferences 
vary significantly from locality to locality. 

4, Inequities of underfunding. The large | 
proliferation of specific grant programs 
during the 1960’s, in a fairly tight budget, 
has led to a vast amount of underfunding: 
the collective services are provided free, 
but only to a fraction of those eligible for 
them. Raticning is accomplished not by 
the systematic establishment of tighter 
eligibility criteria, but more or less arbi- 
trarily by various administrative and po- 
litical decisions about the distribution of 
grants. Neighborhood health centers, day 
care and Head Start programs, manpower 
training centers, and the various com- 
munity development grants of Housing 
and Urban Development are examples of 
this phenornenon. Perhaps some under- 
lying political process works to distribute 
the shortages fairly (“Tf you don’t get a 
model cities program you do get a health 
center”), but I have seen no evidence to 
support this hypothesis. ` 

5. The special problem of capital granis. 
The Congress likes to use capital grants to 
subsidize the provision of collective ser- 
vices: the urban mass transit program, the 
Hill-Burton hospital program, construc- 
tion grants for community mental health 
centers, etc. Subsidies for the purchase of 
inputs, rather than the provision of out- 
puts, clearly bias producers towards ineffi- 
cient combinations of inputs. For example, 
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a recent study of Chicago anc Cleveland 
bus operations concluded that the capital 
subsidy induced uneconomic early replace- 
ment of buses (instead of expenditures on 
repairs and maintenance) to a degree 
which raised the costs of bus operations by 
23 percent® 


IV. ‘Suggestions for Improving the System 
Even its proponents agree that the 
categorical grant system needs. reform. A 


very stark outline of suggestions for re- 


form would include the following.® 

First, activities under grant programs 
concerned with the free collective pro- 
vision of private goods—e.g., neighbor- 
hood health centers, community mental 
health centers, day care and Head Start 
programs and many of the manpower 
training programs—should be examined to 
determine the extent to which they could 
be split into two. or possibly three com- 
ponents: income-tested vouchers for the 
particular service; “seed money” grants 
for the initiation of improved means of de- 
livering services; and, in some cases, loan 
guarantees to provide social risk pooling 
for new kinds of nonprofit or quasi-govern- 
mental institutions which have restricted 
access to the capital market. 

Second, many of the separate develop- 
mental and innovative grants which serve 
the same purpose should be consolidated 
into a limited number of flexible instru- 
ments. In the health services area, for 
example, there are currently five major 
types of innovative or developmental 
grants, some supporting initial develop- 
ment, some ongoing services, and some 
capital construction: the neighborhood 
health and community menial health 
center grants mentioned above, that part 
of the Hill-Burton hospital construction 


8 See William B. Tye. : 

? Many of the suggestions made in this section are 
developed more fully and with a wide range of illustra- 
tions in Fried et al., pp. 170-232. 
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program which now concentrates on the 
construction of outpatient facilities in 
central cities, rural health care grants, and 
developmental grants for Health Mainte- 
nance Organizations. What is needed is a 
single broad grant program under which 
the federal government can furnish seed 
money for development of more effective 
means of delivering health care, particu- 
larly to the poor, according to the geogra- 
phy and the circumstances of particular 
areas. With an income-tested health in- 
surance voucher scheme, the institutions 
developed should ultimately be required to - 
meet the test of the marketplace, financing 
the cost of care (including capital costs) 
from charges. (In the case of health pro- 
grams, the last two suggestions should be 
applied as part of a reform of the present 
Medicaid system of providing medical in- 
surance for the poor rather than in isola- 
tion.) But with an income-related system 
of health insurance in effect, both equity 
and efficiency would seem to call for 
eliminating the free provision of services 
by neighborhood health centers and com- 
munity mental health clinics. 

Third, many grants provide public 
goods for the poor or for special groups, or 
provide private goods with large external 
public benefits. Recovering costs through 
charges is impossible or impractical. Fam- 
ily planning clinics, drug abuse and alco- 
holism centers, and juvenile delinquency 
prevention programs are examples. If it is 
decided that redistributive or efficiency 
gains are large enough to justify such a 
program, no alternative may be available 
but to continue federal grant financing of 
continuing services. 

Fourth, narrow categorical grants for 
continuing support of state and local col- 
lective services which are neither innova- 
tive nor redistributive to lower income 
groups are either responses to jurisdic- 
tional spillovers or simply federal “merit 
wants.” I very much doubt that a spillover 
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rationale justifies narrow specification of 
inputs or outputs; and while the view that 
local public education has net positive 
jurisdictional externalities is not without 
foundation, it is difficult on efficiency 
grounds to support existing narrow grants 
for programs such as language training and 
area studies, university-community ser- 
vices, undergraduate instructional equip- 
ment, school library resources or equip- 
ment and minor remodeling. Spillover 
benefits from education can be handled by 
a broad functional grant. Narrow cate- 
gorical grants that merely satisfy federal 
merit wants for local collective goods 
should be eliminated. 

Fifth, capital grants should be converted 
into grants based on units of services 
rendered, and simultaneously reviewed in 
the light of the preceding criteria. To the 
extent that outpatient clinics at city hos- 
pitals are seen as deserving of develop- 
mental support, that support should not be 
given through Hill-Burton construction 
grants but, like other developmental funds, 
should be based in some fashion on out- 
put-related criteria. Although this paper is 
not principally concerned with ‘federal 
grants for transportation and environ- 
mental control, the construction subsidies 
for mass transit and for municipal waste 
treatment plants are highly inefficient; 
other instruments of federal intervention 
are needed.?" 


V. Conclusion 


In conclusion, let me summarize this 
discussion not by restating it but by giving 
a brief illustration and extension of the 
proposals advanced here in the context of 
reform of urban development grants. The 
continuation of a number of such grants— 
Model Cities, neighborhood facilities, open 
space purchases, urban renewal, and basic 
sewer and water facilities—as separate 
categories may be inetficient. While federal 


10 See, for example, Fried at al., pp. 238-257, 
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government aid to central cities for re- 
habilitation and development may perhaps 
be justified on distributive and equity 
grounds, there is much less warrant for 
federal specification of the mix of develop- 
mental investments. There is, however, 
one theoretical rationale for some of the 
categorical specifications. For the reasons 
outiined earlier, it is at least possible that 


in many communities the interests of the ` 
. poor or minority groups may be given 


short shrift in community development 
plans.!! Two kinds of federal categorical 
specifications deal with this problem: geo- 
graphical specification of the use of grant 
funds in a way which insures that most of 
them are a net addition to the funds spent 
in poor neighborhoods (model cities) and 
other attempts to protect the interests of 


.the poor (relocation of displaced residents, 


minimum residential requirements for 
urban renewal plans, etc.). In this kind of 
situation, reform would eliminate func- 
tional categorization but preserve or even 
strengthen certain targeting requirements, 
so that a reasonable proportion of the con- 
solidated grant is used for the benefit of 
low-income neighborhoods. Given the fun- 
gzibility properties of federal grants in 
state and local budgets, it may be impossi- 
ble to design effective targeting features in 
consolidated urban development. grants. 
But an evaluation: of the possibilities 
would be worth the analytical resources 
involved. 

Because of the inherent difficulties of 
pursuing many of tlie objectives of the so- 
cial grant programs, even the most success- 
ful restructuring would leave a significant 
and irreducible set of inequities and ineffi- 
ciencies. This should be no surprise in an 
“n* best”? world and does not itself justify 


dismantling the affected programs. The in- 


struments for accomplishing one set of 
ends may necessarily be less efficient in the 


11 See, for example, Anthony Downs. 


a 
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narrow sense than the instruments avail- 
able to meet other ends. This is a factor to 
be taken into account in budget allocation 
decisions as between revenue sharing and 
social grants. But it is simply one factor 
among many and need not be the domi- 
nant one. 
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Cash Versus In-Kind Transfers 


By Lester C. Taurow* 


Except in cases related to pure public 
goods (which are hard to find in the do- 


mestic area), the received wisdom of eco- ` 


nomics seems to support transfers in.cash 
(the ‘New Federalism’) rather than in kind. 
Governments may modify the market dis- 
tribution of purchasing power, but then 
should stand aside and allow consumer 
sovereignty plus competitive markets to 
work. Any further intervention lowers 
consumer utility below what it otherwise 
could be. In a federal government, pre- 
sumably an ideal system of cash transfers 
would consist of unrestricted cash transfers 
from the federal government to individuals 
and to state and local governments, who 
would in turn make unrestricted cash 
transfers to individuals. The result would 
be an optimum distribution of income 
within each area with each individual free 
to make his own expenditure decisions. 
But is this common doctrine correct? If 
not, where should we draw the line be- 
tween the use of cash and the restricted 
transfer of particular goods and services? 


I. Pareto Optimality 


Most of the existing economics litera- 
ture analyzes the problem from the point 
of view of Pareto optimality.1 The poten- 
tial donor (taxpayer) and the potential 
donee (welfare recipient) both have utility 
functions that they wish to maximize sub- 
ject to a budget constraint. For transfers 
to be justified, either the donee’s utility or 
his consumption of some particular good 
must appear in the utility function of the 
donor. For utility functions to be interde- 
pendent in this way, some external benefit 

* Massachusetts Institute of Technology. 


1 For two of many examples see M. Pauly ard Harold 
M. Hochman and James O. Rodgers. 
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is hypothesized to flow from the donee’s 
utility or consumption to the donor. 

The state (rather than private charity) 
must be used to internalize the hypothe- 
sized externality since the external bene- 
fits are thought to have the nonexcludabil- 
ity and nonrivalability characteristics of 
public goods.? The individual demand 
curves must be added vertically to deter- 
mine optimum transfers, and the political 
process must overcome the revealed pref- 
erence problem. : 

From the donee’s perspective, unre- 
stricted cash transfers maximize utility. 
Maximizing the donor’s utility is slightly 
mere complicated. If the donee’s utility 
appears in the donor’s utility function, 
then cash transfers also maximize the 
donor’s utility. If the externality flows 
from some particular good, then the donor 
may maximize his utility per dollar of 
transfer either by giving cash transfers and 
taking advantage of the donee’s income 
elasticity of demand for the targeted good, 
or by giving a restricted grant (either in 
the form of vouchers or subsidized in-kind 
provision)? that takes advantage of the 
donee’s price elasticity of demand for the 
targeted good.* Since operating via the 
price elasticity of demand will always be 
cheaper than operating via the income 
elasticity of demand, restricted transfers al- 
ways dominate unrestricted transfers when 


* Externalities do not make a good into a pure public 
good that must be distributed by government. All, or 
most, domestic public goods could technically be sold 
privately. 

? The two are economically identical although they 
differ in. who carries the administrative burden and the 
ultimate ownership of the housing in question. 

i For an optimum system of subsidies using both 
price and income elasticities of demand see Lester C. 
Thurow (1966). . 
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the interdependence flows from a particular 
good. aes 
Thus externalities, or interdecendencies, 
appear to account for the provision of re- 
stricted transfers, or do they? The Pareto 
optimality literature argues—sometimes 
explicitly, and even more often implicitly 
—that a “rational” donor should only be 
interested in the donee’s utility.® and that 
to want to specify the consumption of par- 
ticular goods is to be “irrational” and in 
the world of the “second best.” While 
logically there is no such thing as an irra- 
tional preference from the point of view of 
Pareto optimality, this argument is under- 
standable if the term “externality” is 
being used as it often is as a vague label for 
some unspecified psychic income received 
by the donor. For, so defined, psychic ex- 
ternalities do not really explain why indi- 
viduals are interested in the education, 
housing and medical consumption of other 
individuals. They are merely another way 
of describing an apparent interest. To be 
a useful explanation of why utility func- 
tions are interdependent, the concept must 
be limited to physical externalities. These 
may be sociological (less crime, etc.) or 
political (better voters, etc.) but they must 
be real, measurable phenomena. l 
Even the concept of physical externali- 
ties, however, is simply not a convincing 
explanation of the provision of most do- 
mestic public goods. Once a scciety gets 
beyond basic public health mezsures and 
communicable diseases, medical care does 
not generate externalities. Dezth is the 
most private of all activities, and an indi- 
vidual’s health has no nonmerket eco- 
nomic effects on the general population. 
Neighborhood externalities certainly exist 
in housing, but internalizing these ex- 


ternalities does not lead to the types of. 


housing programs that have keen legis- 
lated. The externalities have nothing to do 


5 For an exolicit example, see the exchenge between 
Gordon Tullock and Edgar O. Olson on subsidized 
housing. 
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with minimum housing standards for each 
family. Similarly I find the arguments that 
education generates externalities uncon- 
vincing once one gets beyond elementary 
education (literacy, etc.).° Fire protection 
is like medical care. Some limited amount 
of fire protection and code enforcement is 
necessary to prevent conflagrations, but 
beyond this a donor has no more interest’ 
in his neighbor’s fire protection than in his 


-neighbor’s fire insurance.’ Police protection 


can be described as externality prevention, 
but it makes more sense to think of the © 
police function as enforcing the rules of the 
game (a subject to which we shall return). 

As a result, while there is a Pareto opti- 
mality argument for transfers restricted to 
particular goods whenever particular goods ` 
appear in the donor’s utility function (re- 
gardless of the cause), this argument does 
not seem to be a satisfactory justification 
for actual behavior. What is? 


Il. The Social Welfare Function 


The individualistic social welfare func- 
tion leads to cash transfers. Interpersonal 
comparisons that raise or lower individual 
budget constraints may be made, but as 
long as individual utilities appear as argu- 
ments in the social welfare function, cash 
transfers dominate restricted transfers. 
The individualistic social welfare function, 
however, does not adequately represent 
social welfare judgments. It ignores the 
fact that individuals have different levels 
of preferences and that there is a difference 
between allowing individual preferences to 
determine the form of the social welfare 
function and making social welfare a 
function of individual utilities. - 

Individual preferences can be separated 
into those that concern the ideal rules of 
the economic geme (communism, capital- 
ism, etc.) and the best distribution of eco- 

ê For an attempt to specify the externalities that 
flow from education see B. Weisbrod. 

7 Economies of scale arguments do not make fire pro- 


tection into a public good any more than they make 
electricity generation into a public good. 
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nomic prizes (the desired degree of equality 
or inequality) and into those that concern 
the maximization of personal utility in the 
current economic game. There is nothing 
self-contradictory, for example, in seeking 
to become extremely wealthy and power- 
ful in our current economic game yet be- 
lieving that a better economic game would 
be one where there were no “extremely 
wealthy” prizes to be had. | 

To distinguish these two levels of. pref- 
erences I call one isdividual-societal pref- 
erences and the other private-personal 
preferences. This distinction makes it possi- 
bie to avoid some of the problems inherent 
in individualistic social welfare functions. 
In my formulation societies can, if they 
wish, discuss what constitutes economic 
equity without having to worry about dif- 
ferences in what, in a loose sense, one 
might call the efficiency with which people 
process economic goods (the miser does 
not need to be given transfers simply be- 
cause he is a miser and gets more utility 
per dollar). A preference such as envy is 
ruled out, not because-it does not exist or 
because it does not affect private personal 
utility—it does—but because society 
chooses not to take envy into account in 
its social rules, even though each one of its 
members may be envious. In their indi- 
vidual-societal preferences individuals de- 

_cide to rule out the private-personal pref- 
erences of envy, since collectively it can 
lead to absurd results.’ 

But what are our individual-societal 
preferences about the structure of the eco- 
nomic game and the distribution of eco- 
nomic prizes? Obviously I do not have the 
answer to this question, but I can at least 
say that it is not to be found by analyzing 
the factors which create private-personal 
utility. Moreover, when we talk about 
“the rights of man” or “equality of oppor- 
tunity,” we express individual-societal 
preferences about the rules and structure 


8 For a longer discussion of the two types of prefer- 
ences see Thurow (1973). 
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of society and the economic game, not 
private-personal preferences. ` 

Indeed, I would argue that a society’s 
interest in the distribution of medical care 
springs not from unspecified externalities 
that affect private personal utility, but 
from our individual-societal preferences 
that “the rights of man” include an equal 
“right to life” itself. If you like, we may 
want to live in a society that is communis- 
tic with respect to the “right to life.” Be- 
cause of our private-personal utility blind- 
ers, economists act as if it is irrational for a 
society to desire an equal distribution of 
the “right to life”; yet it is perfectly ra- 
tional for society to be communistic with 
respect to political voting power (one man 
one vote) or all economic goods and ser- 
vices. The same reasoning that leads us to 
equality in voting rights leads us to equal- 
ity in medical care rights. Because of this 
desire a society may wish not just to es- 
tablish some minimum standard of medi- 
cal care, but to equalize medical care— 
just as there are desires to equalize voting 
power and not just to insure that everyone 
has some minimum quantity of voting 
power. To favor equality in the. distribu- 
tion of the “right to life” and some degree 
of inequality in the distribution of other 
economic goods. and services is not in- 
ternally inconsistent. An equal distribu- 
tion of general purchasing power need not 
be part of one’s conception of the rights of 
man. To have equality in the distribution of 
medical care and still permit inequality in 
the distribution of other goods and services, it 
is necessary to provide a voucher or in-kind 
distribution of medical services. aan 

Similar arguments could be made for 
education and housing. Restricted trans- 
fers of these commodities spring not from 


„externalities, but from our individual- 


societal preferences as to what constitutes 
a good society. Compulsory education im- 
plies that the rights of man include the 
right and the duty to acquire some mini- 
mum level of education—not because it 


4 
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maximizes the recipient’s private-p2rsonal 


utility, but because it maximizes the indi- ` 


vidual-societal welfare of both the donor 
and the donee. As a result, restricted trans- 
fers flow not from interdependent private- 
personal utility functions, but from our 


individual-societal preferences and the re-. 


sulting social welfare function. In this so- 
cial welfare function, equality in the dis- 
tribution of certain “rights”—and, conse- 
quently, equality in the distribucion of 
certain specific goals—may be a direct 
argument. 

To determine which goods neec to be 
provided in the form of restricted transfers 
rather than cash transfers, it is necessary 
to determine the specific goods tha- are to 
be distributed in a manner differirg from 
that of general goods and services. The 
answer is to be found in the revelation of 
individual-societal preferences in the po- 
litical process. Restricted transfers cannot 
be ruled out, as they would be by an indi- 
vidualistic social welfare function. 


III. Limited Consumer Sovereignty 


At the heart of the economist’s love af- 
fair with cash transfers is the doctrine of 
absolute consumer sovereignty. Everyone 
is his own best judge of what should be 
done’ to maximize his own utLity. Real 
public policies must face up to a modifica- 
tion of this simplistic view—some indi- 
viduals are not competent to make their 
own decisions. Historically and legally we 
have tried to deal with the problem of in- 
competence by dividing the population 
into those legally incompetent to make 
any and all decisions (minors ard institu- 
tionalized persons) and the rest, who are 
presumed competent to make any and all 
decisions. 

Increasingly we are coming to rezognize 
that the world is not neatly divided into 
the competent and the incompetent. There 
is a continuum of individuals ranging from 
those who are competent to make any and 
all decisions to those who are incompetent 


t 
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to make any and all decisions. Half-way 
houses, drug rehabilitation centers, and 
their equivalent are being established for 
criminals, mental patients, the mentally. 
retarded, drug addicts, aad the elderly. 
Obviously it is a difficult problem to es- 
tablish any individual’s degree of incompe- 
tence, but the existence of :ncompetence is 
a problem that neither governments nor 
economists can ignore.® 

Governments have a whole range of 
public policies that can be used to supple- 
ment or supplant consumer sovereignty, 
but one of the mildest and -east coercive of 
these is the public provisicn of goods and 
services in kind. Such in-kind aid can be 
used to influence individua.s to make those 
decisions that society thinks they would 
be making if they were “competent.” 

The extent of the problems created by 
limited consumer sovereignty is expanded 
by differences in personel management 
efficiency. How good is the family in man- 
aging and providing the normal house- 
keeping functions that esch family pro- 
vides in kind to itself? Economists act as if 
every family’s efficiency is both equal and 
superb. Realistically there is a continuum 
of family management abiity. As a result 
the same cash income will provide different 
real standards of living for different 
families. 

Suppose that society hes a general in- 
come distribution objective that calls for 
some minimum real standard ‘of living. 
Does it set its cash transfers at a level 
where the best family manager can reach 
the desired minimum, wh=re the average 
family manager can reach the desired mini- 
mum, or where the worst family manager 
can reach the desired m:nimum? Given 
the probable range in management in- 
efficiencies, the cash transfers that would 
be necessary to give every family at least 
some minimum real standard of living 


® Governments must be involved since no individual 
can have the right to declare some other individual’s 
incompetence. 
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(despite its own inefficiencies) might be im- 
possibly large. As a result, simple efficiency 
calls for constraining family management 

_inefficiencies with in-kind aid. (Economists 
deal with efficiency differences between 
firms by relying on the sacred right of the 
inefficient to fail, but this is clearly an 
inadequate response to inefficient families.) 
One of the key reasons for our general in- 
terest in minimum standards of living and 
cash transfers is our desire to prevent 
“failing families.” 

Given a continuum of individuals with 
varying degrees of competence, transfer 
systems need a corresponding continuum 
of transfers ranging from cash, cash with 
advice, vouchers, in-kind provision, and 
finally, compulsion. Efficiency may also 
call for in-kind provision in cases where 
cash would work but only with large ex- 
penditures relative to in-kind aid.!° 


IV. The Creation of Individual Values 


The simple model of homo economicus 
fails to describe the process whereby indi- 
vidual wants, preferences, and values are 
created. Indeed, it asserts that each indi- 
vidual has a set of fixed, innate, fully 
grown preferences and that values flow 
from the individual to the society and not 
in the reverse direction. But modern so- 
ciology and psychology suggest that the 
postulate of static innate wants is simply 
untenable. 

Without thinking about it, every society 
has always affected the wants of its popula- 
tion, but we must now explicitly recognize 
that we have always done so,’ and ask: 
What individual values should society at- 

10 Decision aiders are available in the private market 
(investment consultants, etc.), but decision-making 
competence is necessary to purchase a good decision 
aider, and this is exactly the quality that has been called 
into question. 

1 The problem is not solved by being against adver- 
tising. There are no innate wants for advertising to dis- 
tort. Wants created by advertising are just as much 


wants as wants created by any of the other social 
processes, 
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tempt to create? Americans have always 
used private and governmental persuasion 
to create the desired wants (belief in 
democracy, private property, etc.), but 
overt discussion of this process is usually 
associated with the advocacy of totali- 
tarian dictatorships. This association is 
unfortunate since it obscures the real 
problem. 

The real problem is not whether wants 
are going to be socially generated (they 
are), but what systems of overt and covert 
persuasion are to be allowed. To what ex- 
tent should the public education system be 
used to inculcate values? To be against 
dictatorships does not answer the ques- 
tion. The problem can be put in perspec- 
tive by imagining the other extreme. What 
would society look like if there were no 


_ social persuasion? With no commonly 


shared beliefs and wants, chaos would re- 
sult. Society could not exist. The relevant 
question is what degree and kind of gov- 
ernmental persuasion should be used to 
inculcate values. If societies did not believe 
in creating and enforcing values, laws and 
police departments would be unnecessary. 
Everyone would operate on his own values. 
Enforcing the rules of the game is not sim- 
ply a matter of force, however. It is also 
a matter of inculcating the belief that the 
rules of the game are the right rules. 

What role should the public provision of 
goods and services play in the creation of 
individual values? Viewed as a problem in 
literacy, educational vouchers may domi- 
nate public schools, but viewed as value 
creation, public schools may well dominate 
educational vouchers. Public schools allow 
society to insure that each individual will 
be inculcated with, or at least exposed to, 
the basic values of society. Whether this is 
necessary or unnecessary obviously de- 
pends upon expectations as to what values 
would be inculcated in private schools. No 
democracy, for example, could survive a 
fascist school system. 
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Another example exists in the area of 
. drug rehabilitation. A simple application 
of economic principles would allow a free 
market in hard drugs, give each person the 
right to become a drug addict, permit each 
individual to kill himself if he wished, and 
interfere only to prevent drug addicts from 
intruding on the activities of the rest of 
the population. Yet society seeks zo alter 
the actions of the actual or potential drug 
addict, not because these are antisocial 
activities that harm others, but because 
any society requires positive comm:tments 
to its values as well as the absence of 
negative externalities. 

As a result, it is necessary to ask what 
values the American society holds so 
deeply and are so fundamental to it that it 
wants government programs to inculcate 
these values in each of its citizens. What 
beliefs—e.g., democracy, free speech, the 
work ethic—are so basic that society does 
not want to leave it to the accidental 
forces of the market place to dezermine 
whether individuals are or are not exposed 
to them? If there are any such beliefs, and 
I suspect that there are, then it is neces- 
sary to ask how the in-kind provision of 
services can contribute to propagating the 
desired values. The current disputes over 
child care are a good illustration of the 
problem. If public child care is designed to 
allow each mother an equal opportunity to 
go to work (regardless of her husband’s 
income), then vouchered private child care 
centers may be the appropriate answer. If 
child care is also desired as a method of 
altering values and characteristics (en- 
richment is our current euphemism), then 
public in-kind provision of child care is 
appropriate. Since society wants to change 
the values that the mothers would incul- 


cate if they were at home, it otviously | 


cannot allow the mothers to pick the pri- 
vate child care centers that the public 
funds are to be used to support. In either 
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case, however, restricted transfers domi- 
nate cash. 


V. Conclusions 


Where does this leave us with respect to 
drawing the line between cash and re- 
stricted transfers? While it is not axiomat- 
ically true that cash transfers always 
dominate restricted transfers, the general 
economic case for cash transfers is strong 
enough that the burden of proof should 
always lie on those who advocate restricted 
transfers. It is their duty to show that the 
aid is motivated by specific good externali- 
ties, that it is part of our individual- 
societal social welfare function, that it is 
directed at groups with limited consumer 
sovereignty, or that it is necessary to the 
furtherance of some essential value. 

With this in mind, I find, for example, 
the case for in-kind housing assistance un- 
convincing but the arguments for an equal 
distribution of medical services over- 
whelming. Indeed, given this framework I 
suspect that we will find many goods that 
are now given in-kind that should not be 
given in-kind, and some goods that are not 
given in-kind that should be given in-kind. 


REFERENCES 

H. M. Hochman and J. D. Rodgers, “Pareto 
Optimal Redistribution,” Amer. Econ. Rev., 
Sept. 1969, 59, 542-57. 

E. O. Olsen, “Subsidized Housing in a Com- 
petitive Market: Reply,” Amer. Econ. Rev., - 
March 1971, 61, 220-24. 

M. Pauly, “Efficiency in the Provision of Con- 
sumption Subsidies,” Kyklos, 1970, 33. 

L. C. Thurow, “The Theory of Grants-In- 
Aid,” Nation. Tax J., Dec. 1966. 

, “Toward a Definition of Economic 
Justice,” The Public Interest, Spring 1973. 

G. Tullock, “Subsidized Housing in a Com- 
petitive Market: Comment,” Amer, Econ. 
Rev., March 1971, 61, 218-19. 

B. Weisbrod, External Benefits of Public Ed- 
ucation, Princeton 1964. 





THE FIGHT AGAINST POVERTY 


Earnings Capacity and the Target 
Efficiency of Alternative 
Transfer Programs 


By IRWIN GARFINKEL AND ROBERT Haveman* 


The standard indicator of family eco- 
nomic status is annual money income 
(AMI). The official Social Security Ad- 
ministration (SSA) definition of poverty 
is based on AMT, as are analyses of eco- 
nomic inequality among families. The 
limitations of AMT as an indicator of eco- 
nomic position are well known. It fails to 
incorporate the value of human and physi- 
cal capital, in-kind public transfers and 
other public services, intrafamily flows of 
income and services, and leisure time.’ 

The ranking of families by AMT thus 
may yield a distorted picture of the rela- 
tive economic status of any given family. 
One problem of AMT is its dependence on 
the taste for income: a family with a strong 
taste for income will rank higher than an 
identical family with a weaker taste. Thus, 
if the wife in but one of two identical 
families chooses to work, or if the head 
chooses to be a craftsman rather than a 
farmer, that family will rank higher than 
the other family. In these cases, the differ- 
ence in ranking reflects a difference in 


* Associate professor of social work and staff member 
of the Institute for Research on Poverty, University of 
Wisconsin-Madison, and professor of economics and 
director of the Institute for Research on Poverty, Uni- 
versity of Wisconsin-Madison, respectively. David Bet- 
son assisted with the paper. 

1 Efforts to develop a more comprehensive indicator 
of a family’s command over goods and services include: 
James Morgan, Martin David, Wilbur Cohen, and 
Harvey Brazer; Burton Weisbrod and W. Lee Hansen; 
and Michael K. Taussig. 
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tastes for using economic resources rather 
than a difference in the level of economic 
rescurces. 

Evaluation of the equity effects of al- 
ternative income transfer programs de- 
pends on the measure of the economic 
status of beneficiaries which is employed. 
One evaluative criterion—that of “target 
efficiency’’-—concerns the extent to which 
programs focus their benefits on specified 
target groups.? When the target group is 
the poverty population, and when families 
are classified as poor or nonpoor by the 
AMI measure, the results of the evalua- - 
tion may be misleading. Evaluation of pro- 
gram alternatives by this measure may 
bias choice away from programs which, 
assist families with few economic resources — 
but relatively high tastes for money 
income. a 

In this paper, we develop an alternative 
indicator of family economic position, 
based not on family AMT but rather on a 
family’s ability to generate income when 
it uses its human and physical capital at 
capacity. We call this measure earnings 
capacity. This indicator both purges tastes 
for work from the measurement of eco- 
nomic position and abstracts from tem- 
porary fluctuations in income.? The compo- 


2 The concept “target efficiency’—the percent of 
program benefits to pretransfer poor families—was 
suggested by Weisbrod. 

3 Sach fluctuations can substantially influence a 
family’s ranking in the money income distribution. By 
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sition of families at the bottom of the dis- 
tribution of family earnings capacity—the 
earnings capacity poor—is identified and 
compared to the poverty populetion as 
defined by the standard definition. Finally, 
we compare the target efficiency of several 
alternative income transfer programs using 
both the officially defined poverty popula- 
tion and an equivalent number of families 
at the bottom of the earnings capacity 
distribution as the target populations. 

The principal objective is to ascertain 
the extent to which estimates of target 
efficiency based on AMI may be mislead- 
ing if the objective is to assist fami_ies with 
low levels of marketable skills and few 
physical assets. The emphasis on target 
efficiency in this study does not imply that 
this equity criterion is or shoulc be the 
primary criterion for choice among transfer 
policy alternatives. Such evaluation rests 
on a variety of criteria—taxpayer cost, 
benefit “adequacy,” incentives for altera- 
tion in work effort and family size and 
structure, as well as target efficiency. How- 
ever, if the targeting of benefits on families 
with few human and nonhuman assets -is 
an objective, the measurement of target 
efficiency should not be based on an indi- 
cator of poverty with the conceptual 
flaws of AMI. 


I 


Earnings capacity reflects the ability of 
a family—given its current endowment of 
physical and human capital—to generate 
a net income flow if the family uses that 
endowment at capacity. In this study, an 
estimate of family earnings capacity was 





eliminating the effects of income instability, the earn- 
ings capacity concept is akin to, though not identical 
with, permanent income. In its pure form, permanent 
income reflects the present value of expected lifetime 
consumption. Earnings capacity takes as given the stock 
of human and physical capital at a point :n time and 
estimates the return accruing to capacity ase of these 
assets. Conceptually earnings capacity is more closely 
related to Gary 5. Becker’s notion of ‘full income.” 
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developed for each of 50,000 families in a 
weighted national sample of families.* In 
measuring the earnings capacity of human 
capital, we estimated separate earnings 
functions for men and for women and used 
them to impute the full-time, full-year 
earnings of an individual on the basis of 


“his or her demographic characteristics. 


The. independent variables included were 
the standard measures of human capital: 
age, taken to reflect job experience and 
training as well as the obsolescence of skills 
and physical and mental capacities with 
more advanced years; years of schooling, to 
reflect the stock of human capital con- 
veyed by education; race, to reflect labor 
market discrimination among blacks and 
whites; marital status, to reflect the higher 
incidence of physical and mental disabili- 
ties and other characteristics leading to 
lower labor productivity among single than ` 
married persons;® location, to capture real 
productivity differences not captured by 
the human capital variables;® and weeks 
worked and pari-time-full-time employment 
status. On the basis of results from previ- 
ous studies, interactions were introduced 
to capture the differential effects of age and 
education on earnings by race and the dif- 


- ferential effects of education on earnings 


4 The sample was that of the 1971 Current Population 
Survey, “aged” to be representative of the 1973 U.S. 
population. The extract tape was developed by the 
Urban Institute. The observations on the survey were 
also modified so as to yield a national unemployment 
rate of 4.9 percent. For a more detailed discussion of the 
adjustment of the 1971 data, see Nelson McClung, 
John Moeller, anc Eduardo Siguel. 

5 For women, a dummy variable to reflect child status 
was also used, reflecting the association of work expe- 
rience with both marital status and child status—single 
women without children are more likely to have work 
experience than married women, and married’ women 
without children are more likely to have recent work 
experience than those with children. 

6 The location variable, unlike the other human 
capital variables, may be considered as much a choice 
as a predetermined variable. While location may be 


. altered over the long run, at any point in time the labor 


market in which a family is located is a determinant of 
its earnings capacity. 
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by age. The results of these regressions 
were as predicted by the human capital 
model.’ 

On the basis of the estimated coeffi- 
cients, an individual’s human capital 
characteristics, and the assumption that 
each individual worked at capacity, each 
family head and spouse in the sample was 
assigned an earnings capacity—HC; or 
EC, 2 However, some individuals fail to 
exploit their earnings capacity. Hence, 
this imputed value was adjusted to the 
extent that time away from work was 
attributable to involuntary limitations.’ 
To the adjusted earnings capacity from 
human capital is added the capacity re- 
turn on physical assets. While this capacity 
return is defined as the income flow attrib- 
utable to full use of these assets, data 
limitations required that the actual flow of 

“income from interest, dividends, and rent 
be used in the estimation of this compo- 
nent of family earnings capacity.?° Finally, 
to arrive at a concept of met earnings 
capacity, necessary expenses attributable 
to the use of human capital must be sub- 
tracted from the full earnings capacity of 
a family. In the empirical illustration of 


1 The specification of the regression models and the 
regression coefficients and statistics are available from 
the authors upon request. l 

8 For each individual “50 weeks per year” was as- 
signed as the weeks worked variable and “full-time 
work” was assigned as the full-time-part-time variable. 

9 These adjustments for illness, disability, and un- 
employment build some temporary reductions in income 
into the earnings capacity measure. For example, the 
data did not indicate whether a reduction in employ- 
ment was due to either a permanent disability and/or 
a temporary illness. While unemployment or illness 
may. represent a temporary reduction in an individual’s 
earnings capacity, from an aggregative point of view 
both temporary illnesses and unemployment are 2 per- 
manent phenomenon. 

10 This procedure implicitly assumes that nonhuman 
capital is being used at capacity. To the extent this is 
not true, the earnings capacity of some families is under- 
stated. Further understatement would result to the ex- 
tent that the return from some assets is not recorded as 
money income and cannot be imputed from the avail- 
able data. This is the case with the return from owner 
occupied housing in the survey data used in this study. 
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the earnings capacity concept presented 
here, minimally acceptable child-care costs 
are the only required expense deducted." 
The empirical measure of net earnings ca- 
pacity (VEC) based on these assumptions 


is thus defined as: 


50 = WÈ 
NEC = EC, =") 
50 
+ EC C- A L Y, — CC 
w 50 7 1 
where 


£C,=head’s imputed annual earnings 
capacity at 50-52 weeks of full- 
time work 

EC..=wife’s imputed annual earnings 
capacity at 50-52 weeks of full- 
time work 

W eu = weeks sick or unemployed 

Y, =income from interest, dividends, 
rents, alimony, and miscellaneous 
other sources (not including gov- 
ernment transfers) 

CC=minimally acceptable annual 
child-care costs taken to be 
$1,510 per child five years of age 
or less and $376 per child six to 
fourteen years of age. 


For several reasons, then, the estimate 
of NEC based on these assumptions may 
deviate from the pure earnings capacity 
concept. The estimating procedure fails to 
capture all of the determinants of earned 
income (for example, motivation, JQ, 


1L This sole deduction of required expenses from full 
earnings capacity yields an overestimate of the discre- 
tionary income available to a family from capacity use 
ofits resources. Additional analyses of the sort discussed 


-below gre also being done using a gross earnings capacity 


cencept which neglects the deduction of required ex- 
perses. Other analyses use alternative specifications of 
the child-care cost function, including a function which 
recognizes the existence of economies of scale within 
the family. The estimated costs for the minimally ac- 
ceptable child care are inflated 1968 estimates from B. 
Bernstein and P. Giacchino. 
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detailed physical charactezistics, and 
chance); the estimation of the capacity 
return from physical assets is incomplete; 
only a portion (albeit the largest portion) 
of required expenses is deductzd from 
capacity work effort. While these de- 


ficiencies may lead to.a sizable m:sestima- - 


tion of pure earnings capacity for any indi- 
vidual or family, the measure used here 
should not be far from the mark for demo- 
graphic groups. Moreover, and in contrast 
to the AMT measure of economic status, it 
is independent of relative preferences for 
money income. 


II. 


.By placing both the earnings capacity 
and AMI measures over the 1972 poverty 
line for the family—that is, by obtaining 
both an AMT and earnings cepacity ‘‘wel- 
fare ratio” for each family—one zan com- 
pare the composition of the AMI and 
earnings capacity poverty populations. 
About 15 percent of the nation’s families 
in 1973 were poor in AMI terms. If this 
figure is accepted as a benchmark, an 
equivalent number of families with the 
lowest NEC welfare ratios can be isolated 
and the composition of the twd groups 
compared. If earnings capacity is regarded 

„as a superior indicator of economic status 


than AMT, the composition of those fam- 


ilies with the lowest earnings capacities 
can be taken as a more accurate descrip- 
tion of the characteristics of the poor than 
that based on the official statistics. 
Perhaps the most significant difference 
between the composition of the two groups 
concerns the labor force participation of 
family heads.!? While about 35-4) percent 


of the lowest earnings capacity family — 


heads work forty-eight or more weeks per 
year, only about 20 percent of zhe AMI 
poor are full-year workers. This is reflected 


£ Detailed tabular comparisons of the composition of 
the two groups are available from the authors upon 
request. ` : 
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in the fact that nearly two-thirds of the 
families designated as poor by the standard 
definition worked less than thirteen weeks 
per year. 

While the proportion of poverty families 
which are female-headed families with 
children is approximately the same for the 
standard and earnings capacity definitions 
—52 to 54 percent—the factors which ac- 
count for this high percentage are quite 
different in the two cases. In the standard 
poverty definition, a large number of 
female-headed families with children are 
counted as poor because the family head 
does not work. In contrast, such families 
form a high proportion of the earnings ca- 
pacity poor not because they do not work, 
but because, relative to the rest of the 
population, they can earn so little even if 
they work at capacity." 

Several other interesting comparisons 
emerge. First, the incidence of earnings 
capacity poverty among blacks is some- 
what higher than AMI poverty—the per- 
cent of blacks in the bottom 15 percent of 
families in the two distributions is 28 per- 
cent and 22 percent, respectively. Second, 
the earnings capacity measure indicates a 
much higher incidence of poverty among 
families whose head is below fifty years of > 
age than does the standard measure—62 


. petcent to 43 percent. In terms of the 


education and occupation of the family 
head, the earnings capacity measure indi- 
cates a higher proportion of poverty fami- 
lies with less than a high school education 
—95 to 87 percent—and employed in 


B They are poor by the standard definition in spite of 
the fact that AFDC payments are targeted on this 
group of families. 

4 This finding becomes clear through the use of a re- 
gression analysis with a 0-1 dependent variable rep- 
resenting poverty-nonpoverty status of individual 
families and the independent variables consisting of 
family characteristics. When weeks worked is held con- 
stant, female headship contributes much less to the 
probability of being poor by the standard definition 
than by the earnings capacity definition. 
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lower status, lower skill occupations than 
does the standard definition. About 50 per- 
cent of poor households by the standard 
definition are unrelated individuals, com- 
pared to 17 percent of earnings capacity 
poor households. Similarly, while over 40 
percent of the earnings capacity poor have 
five or more family members, only about 
17 percent of the AMT poor are families of 
this size. Finally, the percent of A MJ poor 
with farmer, farm laborer, and household 
worker occupations is substantially higher 
than for the earnings capacity poor. 


III. 


Recent. years have witnessed substantial 
national debate regarding the pros and 
cons of alternative income maintenance 
proposals. The debate on proposed changes 
in the transfer system usually focuses on 
the efficiency and equity impacts of these 
plans. One persistent equity question 
raised about income maintenance alterna- 
tives concerns their “target efficiency”— 
how are program benefits distributed 
among the beneficiaries, i.e., to what ex- 
tent are they targeted on those who have 
the greatest need of them? Heretofore, 
estimates of target efficiency have em- 
ployed a concept of economic status based 
only on AMI. But it is now possible to 
evaluate the effectiveness with which a 
range of transfer program alternatives tar- 
get their benefits on families with the 
lowest economic position by both the con- 
ventional and the earnings capacity defini- 
tion proposed here. 

Table 1 provides simulation estimates of 
the target efficiency of seven income trans- 
fer programs on both the earnings capacity 
and AMI basis. Five of the programs (the 
negative income tax, the earnings supple- 
ment, and the two wage rate subsidy pro- 
grams) are general proposals which are not 


15 A larger incidence of income underreporting in 
these occupations could contribute to this result. 
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embodied in specific legislation or adminis- 
tration sponsored bills. The H.R.1 plan for 
families was an administration proposal, 
debated at length but not passed by the 
Congress; the Aid to Families with De- 
pendent Children program (AFDC) is an 
existing program. With the possible ex- 
ception of the negative income tax pro- 
posal, none of these plans would be in- 
tended as income support programs for the 
aged; consequently, the target efficiency 
and cost estimates are for the nonaged 
population. 

The AFDC program provides assistance 
primarily to female-headed families with 
children.!® Eligibility standards and bene- 
fit schedules ere set by state governments.” 
The simulated distribution of the benefits 
and the simulated total transfer cost— 
$3.6 billion—of this program is based upon 
the responses of recipients in the Current 
Population Survey.¥ 

H.R.1 would have provided federal 
benefits of $800 per adult and $400 per 
child (for the first six children). The first 
$720 of earned income would have been 
subject to a zero tax rate; earnings in 
excess of $720 per year would have been 
taxed at a rate of 67 percent. Unearned 
income would have been taxed at a 100 
percent rate. While H.R.1 would have re- 
placed the current AFDC program, the 
bill contained a provision for state supple- 
mentation of basic federal benefits to in- 
sure that no current welfare beneficiary 
would have experienced reduced money 
income because of the program. The net 
increment of budgetary costs attributable 


16 Approximately 85 percent of the recipients of Aid 
to Dependent Families benefits are female-headed 
families. s a: ; 

1 See Irene Lurie for a description of the beriefit 
structure of the AFDC program. i 

18 The Current Population Survey captures about 75 
percent of publiz assistance payments. See Dorothy 
Projector and Judith Bretz. Our target efficiency esti- 
mates essume thet unreported transfers are distributed 
among families in the same way as reported benefits. 
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TABLE 1—TARGET Ervicrency MEASURES OF ALTERNATIVE INCOME TRANSFER 
POLICIES, BY CUERENT INCOME AND EARNINGS CAPACITY 


























Percent of Total Benefits Accruing 
to Pre-Program Poor 
© Current Income | Earnings Capacity Total Cost 
Poor Poor $ Billion 
AFDC | 88 92 3.6 
H.R.1—Family 
Assistance Plan 84 54 4.6 
Negative Income Tax 100 52 i 4.1 
Earnings Supplement— 
Family Earnings (ES) 72 52 3.7 
Earnings Supplement — $ 
Head’s Earnings (ES) 61 56 3.9 
Wage Rate Subsidy— 
Head and Spouse (WR) 39 29 ' 6.2 
Wage Rate.Subsidy— 
Head Only (W R3) 64 44 3.3 








to this package of policy changes is $4.6 
billion. !° 

The negative income tax plan which is 
simulated has a guarantee of $8)0 per 
adult and $400 per child (for the frst six 
children) and a tax rate of 55 percent on 
both earned and unearned income. 

In an earnings supplement plan, incre- 
ments to earned income are subsidized up 
to some stated earnings level; beyond that 
level, increments to earned income result 
in decreases in the total supplement. For 
earnings below the stated level, a negative 
tax rate (or a subsidy rate) exists; earnings 
above that level are subject to a benefit 
reduction rate similar to that of a negative 
income tax.” Estimates of the target effi- 
ciency of two variants of an earnings sup- 


19 The simulation program for the detailed HLR.1 pro- 
gram was designed by the Urban Institute, as part of 
their transfer program simulation effort. 

20 For a discussion of the characteristics anc impacts 
of such a program, see Robert Haveman. A variant of 
this strategy is implicit in the recent proposal of the 
Senate Finance Committee. 


plement are presented below. In the first 
earnings supplement plan (#S1), supple- 
mental payments are based on family 
earned income. The supplement rate is 50 


‘percent up to earnings of about $1,875 (for 


a family of four). Increments to earnings 
beyond that level reduce total supple- 
ments by 30 cents per dollar earned. Un- 
earned income is subject to a zero tax rate. 
For a family of four the break-even level is 
$5,000, varying by $900 per family mem- 
ber for families larger or smaller than 
four.” The total cost of the program is 
$3.7 billion. The second earnings supple- 
ment program (ES) is identical to the 
first except that payments are based only 
on the head’s earnings. The cost is $3.9 
billion. , 

In a wage rate subsidy plan, income sup- 
port is based on an individual’s wage rate 
and the number of hours worked. Eligible 
individuals with wage rates below some 


21 The break-even level ceases to increase with family 
size at eight members. 
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break-even wage rate are entitled to a 
subsidy for each hour worked. Given the 
number of hours worked, the total benefit 
depends on the subsidy rate, which is the 
percentage amount of the difference be- 
tween the individual’s own wage rate and 
the break-even wage rate of the plan. The 
target efficiency of two variants of a wage 
rate subsidy is presented in this paper. In 
both plans the break-even wage rate is 
conditioned on family size. For a family of 
four, the break-even wage is $2.30 per 
hour; incremental family members (up to 
eight) alter the break-even wage by 25 
cents per hour per family member. The 
subsidy rate is 50 percent. In the first wage 
rate subsidy plan (WR,), all family heads 
and spouses with wage rates below the 
break-even wage rate are eligible for a 
subsidy.?? In the second plan (W Rə), the 
subsidy is based on the wage rate of the 
family head alone. Because self-employed 
individuals are not likely to be eligible for 
wage rate subsidy programs due to severe 
administrative and policing problems, the 
target efficiency and cost estimates of 
WR, and WR, are for the non-self-em- 
. ployed population. The cost of these plans 
is $6.2 and $3.3 billion, respectively.” 

As Table 1 demonstrates, the AFDC 
program possesses high target efficiency, 
irrespective of the measure of economic 
status employed. Indeed, the target effi- 
ciency of this program is slightly higher 
under the earnings capacity than under 


2 The simulation of the wage rate subsidy plan was 
done on the data from A Panel Study of Income Dynam- 
„ics, conducted by the Institute for Social Research, 
University of Michigan. Hourly wage rates are avail- 
able in this data source but not in the Current Popula- 
tion Survey (CPS). Simulations of the NIT program 
discussed above on the Panel Study data yielded similar 
results to those on the CPS. 

% While the costs of these proposed strategies (NIT, 
ES, WR, and H.R.1) are not identical, they are of 
comparable magnitude. The relationship of the AMI 
to earnings capacity target efficiencies for any one of 
these programs would not be altered in any significant 
way if adjustments are made to insure equal cost of 
programs. 
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the AMI measure. While 88 percent of the 
total AFDC benefits go to family units in 
the bottom 15 percent of the AMT dis- 
tribution—the official poor—92 percent of 
total benefits go to family units in the 
bottom 15 percent of the earnings capacity 
distribution—the earnings capacity poor. 
Given our earlier finding that the per- 
centage oi poor families with children 
headed by females was nearly the same for 
both definitions, the similarity of these 
estimates is not surprising. 

While H.R.1 is nearly as target effective 
as the AFDC program by the AMI mea- 
sure, it is much less effective in targeting 
its benefits on the earnings capacity poor. 
Only 54 percent of the total benefits go to 
the bottom 15 percent in the earnings ca- 
pacity distribution. This result indicates 
that a significant number of families in the 
bottom 15 percent of the AMT distribution 
who would be aided by H.R.1 are either 
only temporarily poor or, for some other 
reason, have earnings capacities in excess 
of their actual earnings.” These reasons 
could include relatively high tastes for 
aither leisure or for particular kinds of 
employment with low remuneration or the 
existence of some characteristic not cap- 
tured in the measurement of earnings ca- 
pacity which constrains successful market 
activity. 

The most interesting comparisons are 
those among the modest negative income 
tax plan, the two earnings supplement 
plans, and the two wage rate subsidy plans. 
Almost 100 percent of the benefits of the 
negative income tax plan go to the AMI 
pocr. The current income target efficiency 
measures of the earnings supplements and 
wage rate subsidies are substantially 
lower—-72 percent for ES, 61 percent for 
ES:2,.39 percent for WR, and 64 percent 
for W Rz. However, using earnings capacity 


4 To the extent that the earnings capacity measure 
is adjusted for illness and involuntary unemployment, 
these factors do not contribute to this result. 
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as the indicator of economic status, the 
earnings supplement programs appear 
slightly more target efficient than the NIT 
program, although the difference is small. 
Thus, while there may be efficiency and 
equity grounds for preferring a negative 
income tax program to an earnings supple- 
ment, these estimates indicate that—if 
earnings capacity is preferrec to current 
income as an indicator of ecor.omic status 
—the difference in target efficiency is not 
one of them. l 

Similarly, the earnings capacity target 
efficiencies of the wage rate subsidy con- 
fined to family heads (WR) and the 
modest negative income tax aze relatively 
close—54 percent versus 44 percent. Only 
the wage rate subsidy based on both head 
and spouse earnings (W R3) is substantially 
less target efficient in terms of earnings 
capacity than the other programs. Benefits 
from this plan accrue to many families in 
which the spouse earns a low wage, while 


the family head commands a relatively ` 


high wage rate. 

A final point of interest concerns the re- 
versal in target efficiency of the two earn- 
ings subsidy plans in moving from the 
AMI to the earnings capacity measures of 
economic status. ES, in which benefits are 
based on the sum of husband’s and wife’s 
earnings, appears to be the more target 
efficient of the two under the AMI mea- 
sure. Conversely, ES, in which benefits 
are based on the husband’s earnings only, 
is more target efficient under the earnings 
capacity measure. Some families will have 
incomes in excess of the A MT poverty level 
by virtue of the spouse’s earnings. A por- 
tion of these families will also have in- 
comes in excess of the break-even level of 
earnings in ES, by virtue of the wife’s 
earnings. Because ES, ignores the wife’s 
earnings in calculating payments and 
eligibility, families who are not in the bot- 
tom 15 percent of the AMT distributicn 
will receive benefits from ES, but will not 
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receive benefits from H£S;. As a conse- 
quence, ZS, will be considered less target 
effective than HS, by the AMT definition 
of poverty. However, inclusion of a family 
in earnings capacity poverty is not de- 
pendent on the work status of the spouse, 
hence, the small difference in the target 
efficiency of the two plans when earnings 
capacity is employed as the indicator of 
economic status.” 


IV. 


In this paper, we developed an earnings 
capacity measure of economic status. A 
comparison of the lowest 15 percent of 
families in the welfare ratio distributions 
based on AMY and earnings capacity— 
that is, the official poor and the earnings 
capacity poor—yielded interesting find- 
ings. In both distributions, for example, 
female-headed families constituted an 
equally large percentage of the bottom 15 
percent of families, indicating that even if 
a substantial number of female heads 
worked much more than they now do, they 
would still be poor. In addition, we found 


. that working poor families constituted a 


significantly larger percentage of the total 
earnings capacity poor than of the AMI 
poor, reemphasizing the inequity in the 
failure to provide assistance to the working 
poor. 

A comparison of the AMT to the earn- 
ings capacity target efficiencies of alterna- 
tive income transfer programs was also 
illuminating. The AFDC program was 
seen to be highly: target effective for both 
measures. However, the greater AMT tar- 
get efficiency of negative income tax pro- 
grams relative to earnings subsidy pro- 


2% Whether the earnings supplement based on head’s 
earnings will be more or less target effective by earnings 
capacity than a plan -with otherwise identical parame- 
ters except that payments depend on the earnings of 
head and spouse depends on the parameters of the 
plan. However, in every case of several simulated, the 
former appeared more target efficient. than the latter 
when poverty was defined in terms of earnings capacity. 
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grams was virtually eliminated or even 
slightly reversed when target efficiency 
was measured in terms of aid to the earn- 
ings capacity poor. Similarly, the gap be- 
tween the target efficiency of the negative 
income tax and wage rate subsidy plan for 
family heads was substantially reduced 
when target efficiency was measured in 
terms of aid to the earnings capacity poor. 
Only the wage rate subsidy plan for heads 
and spouses remained equally target inef- 
fective relative to other programs when 
earnings capacity rather than AMI was 
used to define poverty. 
Our results should not be interpreted as 
an argument that, in general, earnings 
subsidies are superior to negative income 
tax programs, or that wage rate subsidies 
for family heads only are preferable to 
wage rate subsidies for all family members. 
As noted above, target efficiency is only 
one of many criteria by which income 
transfer programs should be judged. For 
example, whether to confine eligibility for 
wage rate subsidies to family heads de- 
pends not only on the target efficiency of 
this policy, but also on the incentives 
created by such a policy for alterations in 
family structure. Similarly, the choice be- 
tween negative income tax, earnings sup- 
plements, and wage rate subsidies depends 
upon the transfer and administration costs, 
benefit adequacy, and work and family in- 
centives, as well as the target efficiency of 
the alternative programs. These estimates 
are not a full evaluation of the desirability 
of alternative transfer programs. They do, 
however, illuminate the shortcomings of 
both the official definition of poverty and 
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o: the target efficiency evaluation criterion 
when based on the official definition. 
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Conflicting Objectives in Income 
| Maintenance Programs 


By ROBERT I. LERMAN AND ALAIR A. TowNsEND* 


For some years many economists have 
agreed that the way to bring order to the 
income maintenance chaos is to adopt 
some form of negative income tax (NIT). 
Just five years ago, the income mainte- 
nance system was simpler and less expen- 
sive. It was easier to propose ‘‘good” 
simple reform plans. Since then the world 
has become increasingly complex: the food 
stamp program has been transformed into 
a near-universal income guarantee; a fed- 
eral cash guarantee has been enacted for 
the aged, blind, and disabled; and ex- 
penditures, caseloads, and benefit levels 
under cash and medical welfare programs 
have risen substantially. 

Because of this welfare explosion, any 
program rationalization—even' if it re- 
placed much of the hodgepodge of current 
programs with one generous program— 
would hurt financially many more re- 
cipients today than in 1968. And more re- 
cipients are enrolled in programs whose 
benefits decline with income, adding to the 
problem of high, cumulative, marginal 
tax rates. 

Thus, it is more difficult now to design 
an NIT that is technically and politically 
appealing. Many of those who supported 
the NIT as a way of both rationalizing the 
income maintenance system and helping 
the poor are looking to other kinds of pro- 
grams for the answer. There is an upsurge 


* Staff economist and research director, respectively, 
Subcommittee on Fiscal Policy, Joint Econemic Com- 
mittee, U.S. Congress. These views are ours and do not 
necessarily reflect those of the Subcommittee on Fiscal 
Policy, the Joint Economic Committee, or the staff. 
We thank Robert Harris, Vee Burke, and James Storey 
for their helpful comments. 


205 


of writing to the effect that in-kind trans- 
fers may not be so bad, and that, since 
NIT has proven politically unpopular, we 
should move towards programs which 
emphasize. work—such as wage subsidies 
and public employment. Unfortunately, 
none of these alternatives escapes from the 
technical difficulties of the NIT because 
they all create adverse incentives—with 
respect to family structure, work behavior, 
and childbearing—and difficult equity 
choices. 

This paper briefly outlines the growth 
in programs since 1968, then highlights de- 
sign problems and necessary tradeoffs 
present in any income maintenance sys- 
tem, and finally points out some difficult 
transition problems in trying to achieve 
the dual objectives of rationalization of 
the system and providing more income for 
the poor. Our theme is that there is no 
easy way out. 


I. While We Weren’t Looking 


Federal and state income maintenance 
expenditures rose $54 billion ($44 billion 
in constant 1972 prices) from fiscal year 
(FY) 1968 to FY 1973 (see U.S. Budget). 
But between 1968 and 1972 the poverty 
gap remained at about $12 billion (at 
1972 prices) and the poverty population 
dropped only slightly to 24.5 million 
persons. 

Why did the extra $54 billion have so 
little apparent impact? If we had had a 
mandate to spend an additional $54 billion 
on income maintenance in 1973, we almost 
certainly could have eliminated poverty 
and “reformed” welfare as well. But most 
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of the $54 billion was spent on social in- 
surance benefits (such as social security 
and unemployment insurance) and bene- 
fits in kind. Social insurance expenditures 
increased from $25 billion to $55 billion. 
Much of the expenditure on social in- 
surance, of course, goes not to the poor, 
but to middle-income persons. For exam- 
ple, of all unemployment insurance bene- 
fits paid in 1970, 15 percent went to the 28 
percent of families with incomes under 
$5,000 while 28 percent went to the 29 per- 
cent of families with incomes above 
$15,000. (See Martin Feldstein.) Such 
programs as social security do help lift 
many people out of poverty, but for many 
of the poorest they merely replace public 
assistance dollars that would otherwise be 
spent. Thus, massive increases in social in- 
surance benefits fail to make a massive 
impact on poverty. 

Food, health, and housing benefits in 
kind also more than doubled, rising to 
$21.2 billion. Although these helped low- 
income people, the actual gain in real in- 
come is not easily measurable and the 
impact on measured poverty was zero be- 
cause these benefits are not counted as in- 
come by the Census Bureau. 

This pattern of proliferating programs 
and burgeoning expenditures could and 
probably will continue for some time with- 
out bringing desirable welfare reform or 
eliminating poverty. 


II. What Kind of Income Maintenance 
Program Should We Seek? 


What is the ideal income maintenance 
system? This question has received much 
attention recently; most answers to it give 
primary emphasis to work incentives and 
have much less to say about other con- 
flicts that a sensible income maintenance 
system must resolve. 

In assessing policy alternatives, one 
often finds the economic principles of 
efficiency and of horizontal and vertical 
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equity handy but not sufficient. That 
tradeoffs must be made is well known. But 
quantitative estimates of these tradeoffs 
are either notoriously unreliable or totally 
unavailable. We know very little about the 
budget cost and impact on labor supply of 
different tax rates, or the effect on family 
stability of different kinds of benefit 
schedules. 

The notion of equal treatment of equals 
raises additional problems. In the dynamic 
world in which we live, one must apply the 
equity test to both opportunities and re- 
sults. Do observed differences in family 
size, family structure, income flow, level of 
work effort, and location essentially repre- 
sent differences in taste, or do they instead 
reflect circumstances over which individu- 
als have little or no control, e.g., con- 
straints? Should one-parent families be 
favored over two-parent families based on 
their current disadvantages or receive 
similar treatment based on equal access to 
the same family structure? Thus, regard- 
less of whether adverse incentives actually 
affect behavior, dificult normative ques- 
tions remain regarding the direction of 
redistribution. 

Objectives concerning family structure, 
family size, and household composition are 
inevitably in conflict. A program should 
not institute rewards for family splitting 
and penalties for marriage or sharing 
households, and it should not offer sub- 
stantial incentives for having large num- 
bers of children. Unfortunately, even these 
few goals cannot be achieved simulta- 
neously. 

Next, consider the problem of defining 
the recipient unit. Should we pay benefits 
and count income on the basis of the indi- 
vidual, the family, or the household? (See 
W. A. Klein.) Such choices are important 
in the construction of public employment 
and wage subsidy plans as well as NIT 
plans, since eligibility for most employ- 
ment-based proposals depends on income. 
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Under a system which treated each indi- 
vidual as a recipient unit, guarantees would 
be independent of family or household for- 
mation. Thus, marriage would nct be dis- 
couraged and poor persons could econo- 
mize by sharing households without a 
financial penalty. But if all individuals 
were eligible regardless of age, such a pro- 
gram would offer an undesirably large 
financial incentive for having children. Be- 


cause it would take no account of econo- « 


mies of scale in family size, it would redis- 
tribute too much to large families relative 
to small ones. Moreover, an individual 
definition would ignore actual income 
sharing of all kinds, including sharing 
within the family. 

A system which treated the family as 
the recipient unit could take account of 
the economies of family size and of income 
sharing. However, it would create a finan- 
cial disincentive for men and women living 
together to marry. Total benefts probably 
would be smaller for a family unit which 
included the man and his income than fora 
recipient unit composed of the woman or 
the woman and children only. Any employ- 
ment or wage-based program which divides 
the population into “‘employables” and 
“unemployables” and retains a welfare- 
like program for the latter group, espe- 
cially women with children, will.face the 
identical problem when using the family as 
recipient unit (see Arnold Packer). 

Definition of the recipient unit as the 
household would eliminate adverse family 
formation incentives by trzating people 
living together in the same way whether 
or not they are related. However, this 
policy could discourage economies achieved 
when households are shared. A low-income 
family could lose its benefits if it moved in 
with a moderate-income family. Such a 
definition also implicitly presumes the 
existence of income sharing among house- 
hold members in the absence of legal re- 
sponsibility or any evidence of sharing. 
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Finally, household definitions are probably 
the most difficult to administer because of - 
the problems in identifying unit member- 
ship and the more frequent changes in unit 
composition. 

Payment differences by geographic areas 
involve another tradeoff. Since costs of 
living vary by location, assuring equal 
living standards for those with equal in- 
comes would require variations in pay- 
ment levels. However, geographic pay- 
ment differentials are inefficient. By allow- 
ing the lowest income groups largely to 
ignore the high real costs in areas with 
high prices, welfare payment differentials 
interfere with the allocative efficiency of 
the price system. As Irene Lurie points 
out: 

The price variation within regions is 

larger than the variation among them. 

Price-level adjustments between closely 

situated areas would adjust for a great 

deal of the total variation, but it is pre- 
cisely these adjustments which could 

most easily influence migration. In di- 

viding the country into the price-level 

areas, therefore, there is a tradeoff 
between the accuracy of the price-level 
adjustment and the minimization of its 

effect on migration. [p. 246]. 


Even the equity basis for geographic dif- 
ferentials is not particularly persuasive. 
For example, costs are high in San Fran- 
cisco partly because people enjoy its en- 
vironmental advantages. Providing higher 
welfare payments for San Franciscans 
would mean that low-income residents 
would gain the locational advantages with- 
out suffering an appreciable loss in other 
goods and services. Further, there is the 
question of equity between recipients and 
nonrecipients. Middle- and upper-income 
people in general receive no similar tax 
advantage from choosing a high cost and 
high benefit location. 

Another issue that forces choices among 
competing goals relates to the accounting 
period, the time period over which income 
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is counted and payment levels are com- 
puted. Short accounting periods allow 
_ government payments to be most sensitive 
- to current needs at tke cost of reduced 
equity over the long run and reduced 
savings incentives. Again, at the root of 
the conflict is the extent to which a family 
has control over its consumption flow. 
Those who favor accounting periods of one 


month or one quarter believe that low-in- 


come people have little ability to save, so 
that above-average income in a previous 
month or quarter is unrelated to the 
family’s consumption ability in the current 


month or quarter. Advocates of longer ac- ` 


counting periods maintain that people do 
have the ability to save and; often, the 
ability to regulate their periods of work: It 
is well established that farmers or other 
self-employed persons can affect their 
measured within-year net income flow by 
accounting devices. Thus, families capable 
of earning the same suaual i incomes have 
the ability to achieve the same consump- 
tion levels at each point in the year and, 
therefore, ought to receive the same 
benefits. 

A related issue is that the adoption of 
short accounting periods increases the 
pressure for assets tests. Assets tests, which 
exist in most current programs, restrict 
eligibility to those with assets below 
a specified level. As the accounting period 
becomes shorter, current need becomes 
more dependent on asset levels in that 
asset decumulation can more easily satisfy 
needs. As an extreme example, note that 
income on a particular day is a poor indica- 
tor of current need; one also has to know 
about accumulated savings. The necessity 
for considering assets does not require that 
we continue the current policy of paying 
benefits to those slightly below the asset 
limit and denying them to those slightly 
above. This policy is highly inequitable. 
Moreover, it discourages savings and en- 
courages asset decumulation. Unfortu- 
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nately, the more rational policy of im- 
puting income to assets has gained little 
acceptability in policy circles, and indeed 
it only makes sense: if iene eOU RDS : 
periods are used. 


III. Obstacles to Reform 


Awareness of the many conflicting ob- 
jectives should remind us that perfection 
is out of reach, but should not discourage 
us. But transition to a better system is 
made particularly difficult by the poor in- 
tegration and poor design of existing in- 
come transfer programs. This section ex- 
amines obstacles in the path ~ toward 
generally desirable goals. 


A. Growth of In-Kind Programs 


The rationale for the proliferation of in- 
kind transfers is that different programs 
are designed to deal with different “needs,” 
so transfers come in the form of subsidized 
housing units, groceries, school lunches, 
day care, medical services, and higher 
education. These programs are inefficient 
in two senses. First, they are inefficient in 
that they impose constraints on con- 
sumers’ efforts to maximize their utility 
functions. Secor.d,. they are budgetarily 
inefficient in that costs of government- 
provided goods or services are often higher 
than market costs. For example, the U.S. 
Department of Housing and Urban De- 
velopment estimates that it must spend 
almost $2 to provide to public housing 
tenants services that would be valued at 
$1 in the market (pp. 4-82). 

One might expect that the transition 
from in-kind to cash benefits would come 
easily, since recipients would probably 


` prefer to take less in cash than the present 


amount of government expenditures per 
recipient, and the government should pre- 
fer to spend less and achieve the same level 
of welfare. However, shifts from one pro- 
gram to another rarely prevent interest 
groups from trying to hold on to the old 
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program while enacting the new. An exam- 
ple is the recent aborted attempt to con- 
vert food stamps to cash for aged, blind, 
and disabled welfare recipients. Not only 
do special constituencies promote such 
in-kind programs as school lunches and 
day care, but a transition to cash usually 
threatens an income loss for some re- 
cipients. This is because curren: in-kind 
programs contain more inequities than we 
could tolerate in a cash replacement pro- 
gram. Spreading around the same ex- 
penditures more evenly would mean wel- 
fare losses for many current recipients 
(see J. Storey, A. Townsend, and I. Cox.). 


B. The Cost of Greater Horizontal Equity 


The present distribution of Kenefits is 
haphazard, making horizontal equity 
nearly impossible to achieve if cne of the 
rules of reform is (as it seems to be) that no 
one should lose from the change. Cur- 
rently, some families receive berefits from 
many programs while neighbors with 
similar incomes receive little oz nothing. 
These variations in benefits occur pri- 
marily because of categorical eligibility 
rules and closed-end appropriacions. The 
most significant groups excluded for cate- 
gorical reasons are poor and near-poor fam- 
ilies with both parents present. They are 
far less likely to benefit from Aid to Fam- 
ilies with Dependent Children (AFDC), 
medicaid, and day-care services than are 
low-income, one-parent families. The com- 
mon pattern of legislating easy eligibility 
for program benefits and mancating high 
service standards while appropr.ating little 
money necessarily excludes most eligible 
families from such benefits as subsidized 
housing and day care. 

A survey undertaken by the General Ac- 
counting Office (GAO) for the Subcom- 
mittee on Fiscal Policy compiled program 
data on households in six low-income areas. 
According to this survey, 60 percent of the 
households received at least one benefit 
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and 11 percent received at least five bene- 
fits. Of those households receiving at least 
five benefits—a nontrivial 20 percent of all 
beneficiaries—average cash plus in-kind 
benefits in a western city equaled $144 per 
month per person or $6,722 per year for a 
family of four. Average private income per 
four-person unit for this group was $160, 
or $1,916 per year. Counting only cash, 
food, and housing benefits for those with 
no private income and five or more bene- 
fits, the GAO found average benefit levels 
on an annual basis varied from $3,336 in a 
southern Atlantic city to $5,112 in an 
eastern city (Storey, Townsend, and Cox). 

Estimates made by Benjamin Okner 
show how high positive income tax rates 
would have to be to support guarantees of 
this magnitude. Ignoring possible labor 
supply reductions and without restructur- 
ing social security, but with elimination of 
expenditures on food, housing, and cash 
public assistance programs, and assuming 
enactment of a partial tax reform plan, 
Okner calculated that a demogrant that 
guaranteed $3,600 to a family of four in 
1970 could have been financed by a pro- 
portional income tax of 46 percent. Thus, 
most families would pay higher marginal, 
but lower average tax rates. Use of an NIT 
plan could reduce positive tax ‘rates but 
would require higher negative tax rates. To 
support a demogrant in the $5,000 guaran- 
tee range, marginal tax rates would have 
to be well over 50 percent. And $5,000 is 
lower than benefits actually received by a 
large number of households. 

The conclusion is straightforward. Bene- 
fits for many households are already too 
high in the sense that such levels cannot 
be extended to all eligible families without 
disastrously high positive and/or negative 
tax rates. So, income maintenance pro- 
grams—whether an NIT, a public employ- 
ment, or wage subsidy program—will re- 
quire either that some families suffer re- 
ductions in benefits or that families with 
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similar incomes continue to receive mark- 
edly different benefits. A common proposal 
for resolving this conflict is to allow cur- 
rent recipients to retain their higher bene- 
fits while phasing in the major reform 
plan. Unfortunately, the almost daily pro- 
posals for new in-kind proposals, such as 
expanded day care and college grants and 
loans, hamper this strategy by making it 
even harder to keep a lid on current bene- 
fits long enough for the reform plan to 
catch up. 

Suppose we ignore the problem of re- 
ducing benefits for current recipients and 
assume there is an acceptable way of pro- 
viding “grandfather” (no-loss) rights. How 
do we handle the issue of geographic pay- 
ment differentials and the associated issue 
of whether to allow state supplementary 
payments? One solution is a federally 

‘financed program—whether NIT, wage 
subsidy, or public employment—with no 
geographic differentials or, at most, dif- 
ferentials related to cost-of-living differ- 
ences, but not to standard-of-living dif- 
erences. This policy would tend to transfer 
money from moderate- and high-income 
areas to poor areas. While this result is eco- 
nomically desirable, it raises political prob- 
lems. Already, leaders in New York, Con- 
necticut, and New Jersey have complained 
that the national standards in the food 
stamp program mean lower average bene- 
fits in their states than in other states. 

A second possible approach would be a 
program with a federally financed benefit 
floor in which states could supplement 
benefit levels with their own funds. (This 
policy has recently been put into effect in 
the new Supplemental Security Income 
program for the aged, blind, and disabled.) 
Under this approach wide payment varia- 
tions would persist, with little relation to 
cost-of-living differences, although the cur- 
rent variation would no doubt be reduced. 
The reply that the level and structure of 
state programs are the business of voters 


MAY 1974 


in each state is not fully adequate. By 
providing supplementary benefits and 
higher tax rates on top of the federal floor, 
states could raise federal costs. If high 
benefits and tax rates reduce work effort 
and earnings, the required federal pay- 
ment would increase. 


C. Social Insurance Reforms 


Finally, of vital importance in designing 
a sensible income maintenance system is 
the reform of social insurance programs. 
Expenditures on programs such as social 
security, medicare, and unemployment in- 
surance, under which people gain rights to 
benefits based largely on prior work ex- 
perience, have grown enormously. But 
thev are becoming increasingly inefficient 
in kelping the lowest income groups, and 
certain other inequities in the system are 
becoming increasingly widespread. More- 
over, increases in social insurance benefits 
may simply replace money that could have 
been diverted to other programs. 

The best illustration of these problems 
is the interaction between retirement bene- 
fits under social security (OAT) and welfare 
benefits to aged persons to be provided 
under the new Supplemental Security In- 
come (SSI) program which went into 
operation January 1974, SSI now guaran- 
tees a minimum income to all aged persons 
of $140 for a single individual and $210 
for a couple. Many states supplement 
these guarantees, thereby raising income 
floors for many aged persons. The difficulty 
comes when one considers OAT and SSI in 
combination. SSI is a type of negative in- 
come tax, with a 50 percent tax rate on 
earnings over $85 per month, and a 100 
percent tax rate on more than $20 of un- 
earned income, such as social security or 
pension income. This SST policy means: 
(a) that social security benefits will be 
worth only $20 per month to the 20 per- 
cent of aged social security recipients also 
receiving SSI benefits and to the even 
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higher percentage of OAT beneficiaries re- 
ceiving state supplements; (b) that across- 
the-board increases in social security bene- 
fits will provide no help to the lowest- 
income aged; (c) that SS7 will have a 
leveling effect by giving equal benefits to 
retired workers with vastly different 
covered earnings; and (d) that aveilability 
of SSI coverage for the needy at age 65 
will eliminate for many people the poten- 
tial loss from reduced social security bene- 
fits normally borne by those who retire 
early. 

Increasingly, benefits from welfare ele- 
ments in social security payment formulas 
will go to middle- and upper-income aged, 
often those who have other pudlic and 
private retirement income. However, low- 
and moderate-income workers wil bear a 
large part of the costs of these welfare 
elements, since they tend to shift the tax 
burden from the personal income tax 
toward the social security tax. 

Unless there is improved program co- 
ordination between SSI and social secur- 
ity and restructuring of social security 
along stricter pension lines, social security 
will become a poorer buy for more workers, 
and higher expenditures on social security 
will waste scarce resources in a futile and 
inefficient effort to help the poor. 


IV. Where Do We Go From Eere? 


We believe that progress toward reform 
depends on several factors: whether we 
can hold down the number of new pro- 
grams with benefits which decline with in- 
come; whether we can bring benefits for 
male-headed families closer to those for 
female-headed families; whether we can 
conserve resources by separating the wel- 
fare and pension elements in social secur- 
ity; whether we can develop better infor- 
mation on the distribution of current 
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benefits; and, finally, whether we can 
waive the “no-loss” principle for current 
recipients so as to achieve gains in system 
rationality. Most of what has happened in 
the last five years does not make us 
sanguine about these prospects. On the 
other hand, both the Congress and the Ad- 
ministration are devoting time and money 
to studying the income transfer system as 
a whole and that is history making. 
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THE PROPERTY TAX: PROGRESSIVE 
OR REGRESSIVE? 


A New View of Property Tax Incidence 


By Henry Aaron* 


Many economists are fond of quoting 
Keynes’s peroration in the General Theory 
on the unwitting use by politicians of ideas 
put forth by economists a generation 
earlier. It makes us feel ahead of our times. 
The truth may be less flattering, that 
economic research comes too late to elevate 
popular debate in the current crisis and a 
generation ahead of the next. In the hope 
that this is not the case, I put forth three 
propositions in this paper, which challenge 
the conventional view of the property tax: 

(1) While the most widely quoted stud- 
ies support the view that the property tax 
is highly regressive, this work rests on inci- 
dence assumptions unsupported by any 
plausible theory. Indeed these empirical 
estimates are the product of rules of 
thumb that grow more implausible the 
more closely one examines them. 

(2) A more refined empirical application 
of these flawed rules of thumb would lead 
to the conclusion that the property tax is 
far less regressive than the most widely 
quoted evidence suggests and may well be 
progressive. 


* Economic Studies Program, the Brookings Institu- 
tion, and Economics Department, University of Mary- 
land. This paper is a progress report on work I am doing 
at Brookings which will appraise present views of the 
differentia] incidence of the property tax in the light of 
recent economic analysis. The views expressed are my 
own and not necessarily those of the officers, trustees, 
or other staff members of the Brookings Institution or 
the University of Maryland. I wish to thank William 
Perkins and Philip Spevak for research assistance, and 
John Brittain, Frank de Leeuw, Robert Hartman, 
Benjamin Okner, Joseph Pechman, and Robert 
Reischauer for comments on an earlier draft. 
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(3) Empirical estimates of property tax 
incidence incorporating relevant theoreti- 
cal advances would show the property tax 
to be progressive; but such estimates are 
not likely to be made in the near future 
because of the lack of data. 


I. 


Nearly all popular discussions of prop- 
erty taxation take its regressivity for 
granted.' This assumption is supported by 
official publications of the U.S. govern- 
ment, e.g., U.S. Bureau of the Census 
(1973a) ; quasi-governmental organizations 
such as The Advisory Commission on 
Intergovernmental Relations (1973); re- 
search centers (the Tax Foundation); and 
many academic economists.’ 

Most such studies assume that (1) home- 
owners bear property tax burdens directly 
in their capacity as occupants and are | 
unable to shift the tax to anyone else; 
(2) owners of rental properties shift the 
tax substantially to renters who bear the 
tax in proportion to rents paid; and 
(3) owners of other taxed property pass on 
to firal consumers a sizeable fraction (half 


1 Throughout this paper, the framework of differential 
tax incidence is employed. This approach is relevant to 
debates about the desirability of reducing the degree to 
which a given amount of public expenditures should be 
financed from property taxes. It is not relevant to other 
important questions concerning the impact of changes 
in the public expenditures and property taxes, other 
revenues held constant. 

2 See W. I. Gillespie; Richard A. Musgrave, Karl E. 
Case and Herman Leonard; R. Musgrave and Peggy 
Musgrave; Dick Netzer (1966); Horst Recktenwald; 
and Carl Shoup. 
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according to the Musgraves, variable frac- 
tions, depending on the type of property, 
according to Netzer) of nonresidential 
property taxes. Presumably because of in- 
adequate data, these studies do not dis- 
tinguish between land and improvements 
in allocating burdens or take account of 
the very wide variations in effective tax 
rates across and within jurisdictions. 

The chief question about tkese studies 
concerns the theoretical justiication for 


the rules of thumb used in allocating tax 


burdens. What model yields zhe conclu- 
sion that property taxes will ke borne al- 
most exclusively by users of commodities 
or services produced by taxed capital? 
This view might be justified if the tax 
raised the price of housing by zhe amount 
of property tax, leaving the net-cf-tax 
price unchanged. For the price of com- 
modities produced with taxed capital to 
rise by the amount of the tax, the net-of- 
tax price of capital must be unaffected by 
the property tax. Such stability is possible 
if owners of capital can and Co raise the 
price of commodities by vary:ng propor- 
tions depending on the ratio of property 
taxes to total cost, and if tke resulting 
shifts in demand by consumers in response 
to changing relative prices arə so trivial 
that movements of capital among indus- 
tries may be safely ignored Since the 
property tax, viewed as an excise, varies 
from perhaps 30 percent or more on 
housing in high tax jurisdictioas to virtu- 
ally nothing on some services, this view of 
the property tax demands that one ignore 
the basic proposition of demand theory 
that quantities demanded depend on rela- 
tive prices if one is to accept the cited 
allocations. Similarly, one would have to 
ignore the possibility of substitution be- 
tween land and capital, on the one hand, 


3 The net-of-tax price of capital would also be un- 
affected if the supply of capital were imfinitely elastic 
at the existing rate of return, a condition I regard as 
absurd and ignore henceforth. 
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. and current inputs, on the other, identitied 


by Richard Muth. Moreover, since prop- 
erty tax rates would alter relative prices 
among taxing jurisdictions, one would 
have to assume that movements of labor 
among labor markets with different tax 
rates are unaffected by relative real wages 
or that any induced movement of labor 
leaves relative factor prices unaffected. 
Altogether these theoretical implications 
of the rules of thumb used in the cited 
studies seem so implausible that one is 
driven to seek some other model.* 

The property tax also might be borne in 
proportion to consumption of housing and 
of other goods if it were the tax price for 
public services levied in proportion to 
such consumption. Indeed, Bruce Hamil- 
ton has shown that under rather stringent 
assumptions the property tax is precisely 
a price charged for local public goods re- 
ceived. Unfortunately, this approach— 
one of balanced budget incidence in which 
the burden of the property tax and the 
value of local public goods paid for by the 
property tax exactly offset one another— 
is quite out of spirit with the studies cited. 
Furthermore, however well Hamilton’s ap- 
proach fits the facts of suburban zoning 


4 Note that these strictures do not apply fully if one is 
examining the distributional effects in one community 
of a change in property tax rates in that community. In 
that case the price of capital to the community changes 
negligibly, but if one ignores any induced change in the 
technology of producing housing services, one would 
expect declines in land values (or in wages, if labor is a 
quasi-fixed factor) to offset exactly the tax differential. 
The price of those commodities sold outside the com- 
munity would not rise unless the local producer was the 
principal national supplier; property taxes levied on 
capital used in the production of exported goods scld in 
competitive markets would be absorbed by owners of 
capital, by owners of land through decreased rents or 
land values, or by labor through lower wages. Since the 
studies cited deal with the distribution of burdens af the 
entire property tax and not of differentials in local rates, 
however, the strictures apply with ful] force. 

§ See Hamilton and a more refined version in Hamil- 
ton, Craig MacFarlane and Peter Mieszkowski. The 
property tax becomes a price when zoning restrictions 
operate to create communities homogeneous with re- 
spect to housing and putlic good consumption. 
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and finance, it is not well suited to an 
analysis of the distributional consequences 
of zoning and taxation in large cities. 

I conclude that the property tax should 
not be thought of as regressive unless and 
until a model can be found to justify this 
view. 


II. 


In addition to lacking theoretical foun- 
dations the notion of regressivity is sub- 
ject to empirical challenge on at least two 
grounds, 

First, calculations alleging regressivity 
usually classify households on the basis of 
annual measured incomes which imper- 
fectly reflect long-run economic circum- 
stances. Since housing expenditures in- 
volve long-term commitments unlikely to 
be adjusted fully for short-run fluctua- 
tions, classification of households accord- 
ing to current measured. incomes biases 
estimates of the distribution property 
tax burdens in the direction of regres- 
sivity for precisely those reasons which 
have led students of consumption be- 
havior to conclude that the ratio of nor- 
mal (“permanent”) to measured income 
diminishes as one moves up the scale 
of measured income. We ordinarily classify 
households with respect to current mea- 
sured income for the allocation of tax 
burdens and disregard any biases which 
this procedure may entail. (For an ex- 
ception, see Thomas Mayer.) With re- 
spect to personal income taxes this pro- 
cedure causes only minor distortions in 
estimates of tax burdens by income class, 
since apart from loss carry-back and carry- 
forwards and deductions related to normal 
income, the tax liability of a household 
temporarily at one income level is no dif- 
ferent from that of a household normally 
at that income level. While the use of 
measured income as a proxy for normal in- 
come does not seriously distort inferences 
about the income tax rate at any level of 
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normal income, it does distort inferences 
about the size distribution of normal in- 
come and hence the long-run distribution 
of tax burdens. It also seriously distorts 
empirical measures of the burden distribu- 
tion of taxes related to normal income. 

If the residential property tax is dis- 
tributed in proportion to housing con- 
sumption, then, subject to a qualification 
to be presented below, it is progressive, 
proportional, or regressive with respect to 
normal income as the normal income elas- 
ticity of demand for housing is greater 
than, equal to, or less than one. The evi- 
dence on housing demand is mixed—see 
Aaron, Geoffrey Carliner, de Leeuw, Sher- 
man J. Maisel, James B. Burnham, and 
John S. Austin—but an income elasticity 
near one seems reasonable on the basis of 
currently available research. 

Even if the elasticity of housing ex- 
penditures with respect to normal income 
is below one, the portion of the property 
tax that falls on rental housing may well be 
progressive. The property tax is levied on 
capital value, not rents. As George Peter- 
son has pointed out, the ratio of market 
value to rent increases with rent. This 
phenomenon occurs because inexpensive 
rental housing typically is located in older 
buildings with relatively short expected 
lives in which maintenance expenditures 
constitute a relatively large fraction of 
gross rents and because owners of réla- 
tively expensive housing may get a larger 
part o: their income through capital 
gains. This effect is seriously undercut by 
administrative procedures which cause 
assessment ratios on inexpensive housing 
to exceed those on expensive housing; see 
U.S. Bureau of the Census (1973b, p. 15). 
It is impossible with presently available 
data to determine the balance between 
these two opposing forces. However, if re- 
form of property tax administration should 
result in equal assessment ratios, it is likely 
that the property tax on rental property 
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would be converted into a proportional, 
and possibly progressive, tax even if it is 
viewed as an excise on housing. 

Table 1 indicates that even if the prop- 
erty tax on housing were viewed as an 
excise, it would be progressive if it were 
well-administered. It shows income elas- 
ticities of rental expenditures, home value, 
tax rate and property tax payments esti- 
mated on the assumptions that the prop- 


erty tax is shifted forward in full to renters 


and homeowners (in their capacity as con- 
sumers) and that the tax is administered 
with complete equity (a condition clearly 
contrary to fact). The estimates suggest 
that under these circumstances the prop- 
erty tax on homeowners would be mildly, 
but significantly, progressive—with an in- 
come-elasticity of approximately 1.2— 
while that on renters would be roughly 
proportional, with an elasticity between 
0.8 and 1.1. (See Table 1; note that for 
examining global incidence the simple re- 
gressions are probably more instructive 
than the multiple regressions.) 


III. 


As indicated in Section I, however, the 
property tax cannot reasonably be. re- 
garded as an excise on housing services and 
other commodities produced with taxed 
capital. Building on Arnold Harberger’s 
classic analysis of the corporation income 
tax, Peter Mieszkowski (1967, 1969, 1970, 
1972) has produced a coherent base for 
differential tax analysis of property tax 
incidence. While enormous simplifications 
and qualifications are necessary in apply- 
ing Mieszkowski’s analysis to empirical 
work, economists now have a better theo- 
retical foundation than ever before for 
estimates of property tax incidence.® Space 

6 Whether better is good enough is open to dispute. 
In forsaking his previous estimates, Netzer (forthcom- 
ing) argues that the property tax is just too complicated 
to lend itself to global incidence calculations. It mav be 


that Netzer is challenging the usefulness of all estimates 
of global tax incidence, since the grounds for awarding 
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TABLE [—EsTIMATED INCOME ELASTICITIES® 











Simple Multiple 
Group and Variable Regression? Regression*® 
Renter 
Rent 0.561 (10.4) 0.336 (5.3) 
Tax rate 0.008 (0.1) —0.004 (0.1) 
Property tax 
(unadjusted)4 0.569 (6.4) 0.491 (5.6) 
Property tax 
(adjusted)¢ 0.797-1.138 0.687-0.982 
Homeowners 
Home value 1.132 (13.7) 0.995 (10.4) 
Tax rate 0.114 (1.6) 0.013 (0.2% 
Property tax 1.246 (10.8) 1.077 (10.4 





a Income, Y, is defined as a weighted average of an- 
nual incomes (with declining weights) for 1967-71, 


i.e., as 
[ = va +0.) | /3 


where Y; is total family real net income plus estimated 
windfall income in the year?, obtained from the Panel 
Study. 

b Simple regression results are the coefficient 6 and 
(in parentheses) its ¢ value, obtained from the regres- 
sion log r=a+6 log Y, where r is the relevant variable 
for 1971. 

° Multiple regression results are the coefficient b and 
(in parentheses) its ¢ value, obtained from the regression 
log r=a+b log Y+ > ci log zi, where the zis include 


` dummy variables with significant coefficients for size of 


city, distance from city of 50,000 or more, Census 
region, marital status and number of children, positive 
savings equal to less than two months of income, 
savings equal to more than two months of income, 
business ownership and race. 
4The income-elasticity of property tax payments 
(unadjusted) is calculated on the assumption that 
property value is 100 times morthly rent. The adjusted 
estimates take account of George Peterson’s finding 
that the elasticity of value with respect to rent is above 
1 (1.4 to 2.0 in his data), and equal the unadjusted 
estimates multiplied by 1.4 or 2.0. 
Source: Sample of households that moved within the 
past year (renters) or two (homeowners), drawn from 
` the University of Michigan’s Panel Study of Income 
Dynamics. Property tax burdens estimated on the 
assumption that the average property tax rate for 
cities of 50,000 or more and the rest of county, re- 
ported by U.S. Bureau of the Census (1973b), applied 
to each renter and homeowner. Data from Federal 
Housing Administration reports on effective property 
tax rates for sceme counties not covered in the Census 
report were also used. f 





the property tax first place in the complexity sweep- 
stakes, ahead of the corporation income tax and state 
and local income taxes, are far from clear. 
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constraints prohibit more than a stark out- 
line of this analysis, which is already enter- 
ing textbooks and popular writings, e.g., 
George Break, Musgrave and Musgrave 
(1973) and Recktenwald. 

If factor supplies are fixed in amount 
and perfectly mobile, and markets are 
competitive, a uniform tax on capital will 
be borne completely by owners of capital. 
But, the property tax does not apply 
equally to all capital goods. First, a large 
part of real capital is wholly exempt, in- 
cluding all publicly owned capital, a large 
fraction of business inventories and ma- 
chines, real estate owned by nonprofit 
enterprises, and some exempted private 
.real estate. Second, average effective rates 
of property tax vary widely across jurisdic- 
tions. Third, within jurisdictions effective 
rates vary widely among and within classes 
of taxable property, occasionally with 
legal sanction, often because of extralegal 
decisions by assessors, and frequently be- 
cause of administrative inefficiency or lack 
of resources. As a result, a wide distribu- 


tion of effective rates applies to capital . 


goods, ranging from zero on exempt capital 
to 5 or 6 percent of value per year and 


even more in some cases. Capital subject: 


to above- (below-) average tax rates would 
have to generate above- (below-) average 
gross yields to leave a net yield as high as 
could be earned elsewhere. Whether capital 
bears a burden equal to, greater than, or 
less than the tax depends on relative factor 
intensities, elasticities of substitution be- 
tween factors, and elasticities of demand. 

We next note that in an analysis of prop- 
erty taxation it is not legitimate to assume 
perfect factor mobility. Part of the tax 
may fall on land. Differentially higher 
property taxes will cause land values and 
rents to decline if the supply of land: is 
fixed. Alternatively if the “world”? in 
which the tax applies includes only a small 
part of available land, and if land can be 
converted at a constant cost to or from 
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some “backstop” use, such as agriculture, 
then differences in property tax rates will 
affect the size of communities, but not the 
price of land; see Mieszkowski (1972).’ If 
labor is immobile, then capital in high tax 
communities may escape at least part of 
the burden of the property tax through 
(a) increases in prices of locally produced 
goods not subject to competition from 
commodities produced in jurisdictions with 
lower taxes or (b) reductions in wage rates 
paid to workers employed in producing 
commodities the price of which is deter- 
mined in markets extending beyond the 
community. In low tax communities, one 
would find symmetric commodity, wage 
and rent ‘‘subsidies.”’ 

Thus we do not assume perfect mobility 
or tax uniformity. But the following anal- 
ysis embodies two other assumpticns that 
shoulc be made explicit. The first is. that 
price elasticities of supply for both labor 
and capital are zero. Little has been writ- 
ten about the case in which they are not, 
but, as Martin Feldstein (1972) has shown, 
if the elasticity of labor supply is not zero, 
a reduction in real wages due to the prop- 
erty tax would have a negligible long-term 
impact on income distribution because the 
supply of labor is dominated in the long 
run by populetion growth and because the 
capital-labor ratio will adjust for any 
change in the labor force to its long-term 
growth path. (However, the transitional 
effects may be quite protracted.) If the 
property tax depresses the rent-wage ratio, 
the cutcome then depends on savings 
propensities. Analyzing a general tax on 
capital, Feldstein (1973) presents numeri- 
cal examples suggesting that if savings fall 
duz to the tax, most of the tax burden— 
one-half to two-thirds—is still borne by 
capital. 


7 Under these circumstances, it should be noted, the 
site value tax, commonly defended for its neutrality, 
would not fall solely on rents and would affect the allo- 
cation of real resources. See Mieszkowski (1970). 
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Second, the analysis assumes either that 
owners of capital maximize profits or that 
the extent of their failure to do so is not 
correlated with changes in property tax 
rates. The incidence of the property tax 
thus consists of three effects: (a) a capital 
tax effect (the burden of the average tax 
rate on capital is distributed in proportion 
to the ownership of capital); (b) an excise 
tax effect (deviations around the average 
tax rate cause shifts in capital among re- 
gions or industries, possibly raising or 
lowering the gross yield of capital and the 
share of output accruing to labor); and (c) 
an immobility effect (deviations of tax 
rates around the average would impose 
burdens or generate gains in a complex 
fashion, raising or lowering prices of local 
goods not subject, to external competition, 
such as housing, some local wages, and 
some rents). 

Thus, an attempt to allocate empirically 
the property tax burden would, following 
the three effects just listed, proceed in 
three stéps. In the first, the average effec- 
tive rate of property taxation would be 
allocated among all owners of capital. The 
second step requires an estimate of how 
tax-induced movements of capital among 
activities and regions have affected the 
average before-tax yield of capital relative 
to the wage rate. Housing services are pro- 
duced by a more capital-intensive tech- 
nology than that used in the production of 
any other commodity or service (Edward 
F. Denison, p. 124); property taxes levied 
on residential structures are higher than 
the average rate calculated on all capital; 
see Netzer (forthcoming, Table 4); and 
residential real estate includes nearly half 
of all capital subject to property. taxation; 
see Netzer (forthcoming, Table 3). In this 
situation the differentially higher tax on 
capital in the relatively capital-intensive 
housing industry will cause that industry 
to release capital and labor in proportions 
that can be absorbed by other industries 
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only at a decreased ratio of before-tax 


profits to wages® Finally, a complete 
analysis of property tax incidence should 
include a distribution of the excise-type 
effects. Empirically, this task is much the 
hardest. In general, prices of commodities 
not subject to external competition will 


_ tend to be raised (or lowered) by the prop- 


erty tax in those communities with tax 
rates above (or below) average. In addi- 
tion one would need to determine whether 
above- or below-average property taxes 
tended to depress or inflate wages, profits, 
or rents on those commodities subject to 
competition from external markets. 

While lack of data makes work on some 


‘elements of this agenda impracticable, esti- 


mates of the most important magnitudes 
for approximations of global incidence can 
be obtained. A distribution of the average 
rate of property taxation by net worth is 
shown in Table 2. As is apparent, the dis- 
tribution is “J”-shaped when households 
are classified by annual income. This pat- 
tern arises, despite the fact that nonhuman 


_ capital is distributed progressively with re- 


spect to permanent income, because house- 
holds with negative transitory income and 
the aged are concentrated in low income 
brackets. 

The effect on the rate of return of shifts 
in capital from high-tax to low-tax sectors 
has not been estimated, but I conjecture 
that when and if such work is done it will 
indicate that the relative return to capital 
is reduced (see footnote 8). 


8 An illustrative application of the basic Harberger- 
Mieszkowski equation makes this point clear (see 
Harberger). Assume that the property tax is applied 
at a 2 percent higher rate to an industry that employs 
half of all capital with a capital-labor ratio of two . 
than to another industry employing the other half 
of capital with a capitallabor ratio of one-half. Fur- 
ther assume unitary elasticities of substitution and 
supply. In that case the price of capital would be de- 
pressed by 1 percent, half of the tax differential. Un- 
fortunately such examples can only be illustrative, since 
empirical measures of relevant elasticities are unavail- 
able. 


218 _ AMERICAN ECONOMIC ASSOCIATION 


TABLE 2—PROPERTY TAx RATE BY INCOME CLASS, 
DISTRIBUTION IN PROPORTION TO 
OWNERSHIP OF CAPITAL, 1966 








Property Tax Rate as 


Income Bracket* Percent of Income 


$ 0$ 3,000 2.5 
3,000- 5,000 2.7 
5,000- 10,000 2.0 

10,000- 15,000 1.7 
15,000- 20,000 2.1 
20,000- 25,000 2.6 
25,000- 30,000 3.8 
30,000- 50,000 4.4 
50,000- 100,000 6.2 
100,000- 500,000 8.2 
500 ,000-1 ,000, 000 9.6 
1,000 ,000-and over 10.1 

Average 3.0 





a Income equals adjusted gross income, transfer pay- 
ments, tax exempt interest, and excluded realized long- 
term capital gains. 

Source: Joseph Pechman and Benjamin Okner. 


The empirical distribution of the excise 
tax effects has also not yet been estimated; 
to do so will be quite difficult. First, what 

should be done about the roughly 22 per- 
cent cf physical capital owned by govern- 
ments? As Netzer (forthcoming) observes, 
much public borrowing— e.g., that by lo- 
cal governments and special districts—is 
sensitive to the cost of capital. To the 
extent that such exemptions are accorded 
by local governments to their own real 
estate, we may regard them merely as a 
bookkeeping device, through which gov- 
ernments avoid the charade of transferring 
resources from themselves as capital users 
to themselves as tax collectors. Such an 
exemption does not give rise to excise ef- 
fects. No one has shown that demands for 
capital by the federal government are in- 
terest sensitive. The imputation of excise 
tax effects enjoyed by tax exempt private 
organizations is probably impossible. On 
balance, I conclude that publicly owned 
and exempt private capital should be 
excluded from analysis of property tax 
incidence, although it might be argued 
that some rule of thumb should be used to 
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impute ownership of such capital to 
private households. 

Excise effects also arise from variations 
in tax rates among jurisdictions or classes 
of property. To the extent that geographi- 
cal variations in rates are capitalized in 
land rents, that portion of the tax is dis- 
tributed according to ownership of land at 
the time the tax is levied or increased. The 
distribution `of property tax burdens 
capitalized intc land values would require 
that the investigator trace ownership from 
the time the tax was imposed or increased 
through subsequent heirs to current own- 
ers. Since land ownership is distributed 
very progressively with respect to income 
(see Mason Gaffney), such capitalization 
appears to entail redistribution among 
high income households in various parts of _ 
the country. 

To the extent that variations in property 
tax rates cause variations in prices of 
goods not subject to external competition 
or cause variations in wages, one would 
need some indication of the relationship 
between property tax rates and income by. 
jurisdiction.® In regressions not reported 
here I found that high (low) per capita in- 
come and high (low) property tax rates 
are associated strongly among states; 
weakly across counties in five states for 
which I have obtained data; and strongly 
across jurisdictions with populations of 
50,000 or more whose effective property 
tax rates are reported by the Census. These 
relationships describe nothing more pro- 
found than the fact that both tax rates 
and incomes tend to be low in the south 
and in rural areas. On the other hand, . 
within samples for each of seven urban 
counties in New Jersey, high income com- 
munities tended to have lower property 
tax rates than did low income communi- 
ties; see also Advisory Committee on 


? Since excise tax effects alter commodity prices, it is 
the income of households residing in the jurisdiction, 
not that of property owners, that is relevant. 
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Intergovernmental Relations (1967). Since 
labor mobility within counties is likely 
to be greater than that among counties, 
states, or cities of 50,000 or more, it is 
likely that a greater part of intracounty 
tax differentials are capitalized directly 
into land price differentials. and are 
borne by land owners (see Wallace Oates, 
A. Polinsky and L. Rubinfeld, and R. 
Stafford Smith). These results suggest 
caution in assuming that consideration 
of excise tax effects restores the conclu- 
sion that the property tax is regressive. 
The opposite conclusion seems more prob- 
able. 

One must still ask whether consumption 
of heavily (lightly) taxed commodities 
such as housing (medical care) is regres- 
sively or progressively related to income. 
Table 3 indicates that the proportion of 
income devoted to items that are subject 
to low property tax rates is quite regressive 
over measured income classes though not 
so regressive as housing. As a fraction of 
current consumption (a proxy for perma- 
nent income if the permanent income 
elasticity of consumption is unitary), these 
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items are roughly proportional across 
measured income classes. 

On balance it appears that the property 
tax is distributed with respect to measured 
income not very differently from the pat- 
tern shown in Table 2. With respect to in- 
come measured over a longer period, the 
property tax is probably progressive in the 
aggregate. While these statements are sub- 
ject to enormous qualification and require 
more empirical support, it would seem that 
the property tax should be presumed pro- 
gressive unless proved regressive, instead 
of the reverse presumption embedded in 
the conventional wisdom. 


IV. 


The foregoing analysis is relevant to at 
least two significant public policy ques- 
tions. First, should the average level of 
property taxation be reduced or increased? 
Many considerations other than tax inci- 
dence are relevant to this question. As re- 
gards incidence, one’s position should de- 
pend on one’s views both on the desirability 
of progressive taxation and on alternatives 
to the property tax. The major conclusion 


TABLE 3-——DISTRIBUTION OF SELECTED CONSUMER EXPENDITURES AS 
PERCENT OF INCOME AND CONSUMPTION, BY INCOME BRACKET* 








Percent of Income 


Percent of Consumption 











Devoted to Devoted to 
‘“Low-Taxed “Low-Taxed 
Income Bracket Shelter Consumption”? Shelter Consumption”? 
Under-$1 ,000 39.2 37.4 17.6 16.8 
$1,000- 1,999 19.7 17.3 17.1 15.0 
2,000- 2,999 15.6 15.7 15.3 15.4 
3,000- 3,999 13.5 14.8 13.9 15.2 
4,000- 4,999 11.8 13.0 13.1 14.5 
5,000- 5,999 11.3 12.8 13.2 15.0 
6,000- 7,499 10.5 12.6 12.9 15.4 
7,500- 9,999 9.3 11.9 12.2 15.6 
10,000-14,999 8.1 11.7 11.6 16.7 
15,000 and over 6.4 8.7 12.5 17.0 





a Survey of Consumer Expenditures 1960-61. 
b “Low-taxed consumption” includes the following consumption categories: Personal 


care, medical care, recreation, reading, education. 
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of this paper is that one cannot legiti- 
mately adduce regressivity of the property 
tax as a reason for cutting back general 
reliance upon it. 

Second, should a particular jurisdiction 
cut back or increase reliance on the prop- 
erty tax? This question involves an exami- 

‘nation only of the excise effects of changes 
in a community’s property tax rate rela- 
tive to the national average. A large part 
of any change in property taxes imple- 
mented in a jurisdiction that is a small 
part of a labor market area is likely to be 
capitalized in changed property values. If 
an entire labor market area, say a standard 
metropolitan statistical area, could ac- 
complish such a shift, it would change the 
cost of capital to the community and might 
affect wages as well as property values. 
The incidence of such a change is unclear. 

The foregoing remarks are not intended 
as a brief for greater reliance on property 
taxes by states or local governments. Fiscal 
decisions should hinge on considerations in 
addition to tax incidence, including per- 
ceptions of ability to pay, and benefits re- 

. ceived, convenience of collection, and 

impacts on migration of population and in- 
dustry. While the trend away from prop- 


erty taxes may properly continue, it should . 


not be justified by the view that its bur- 
dens are distributed regressively. 
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Is a Property Tax on Housing Regressive? 


By RICHARD A. MuscRAve* 


My discussion of property tax incidence | 


will be limited in three ways. First, I shall 
deal only with that half of the tax which is 
assessed on housing, this being the part 
which has received most attention in re- 
cent policy discussion. Secondly, I shall 
address myself to the incidence of a hypo- 
thetical national tax. While the local na- 
ture of the property tax with its jurisdic- 
tional differentials poses important addi- 
tional problems, these are not central to 
whether the local property tax as a whole 
is progressive or regressive. Finally, I shall 
deal with differential incidence and ex- 
amine the distributional consequences of 
substituting a uniform tax on housing for, 
say, a proportional income tax. Thus, the 
expenditure side of local finance is held 
constant and excluded from this analysis. 

The regressive or progressive nature of 
such a substitution needs to be known to 
reassess the role of the property tax in the 
overall tax structure. If the burden falls on 
the consumers of housing services, its inci- 
dence tends to be regressive (Musgrave et 
al., 1951). If, instead, the burden falls on 
all capital income, incidence tends to be 
progressive and the property tax should be 
reclassified accordingly (Arnold Harberger 
and Peter Mieszkowski). While the former 
view was traditionally held by economists 
and still dominates the political forum, 
there is an increasing tendency among 
economists toward the latter approach. 
Hence clarification is needed. 


I. Alternative Theories 


I begin with the validity of alternative 
incidence theories or hypotheses. 


* H. H. Burbank Professor of Political Economy, 
Harvard University. 


A. The Harberger-Mieszkowski Model 


The new (i.e., Harberger-Mieszkowski, 
hereafter H-M) model postulates the clas- 
sical assumption of profit maximization 
anc. perfect adjustment between various 
sectors of the capital market. Viewing the 
incidence of a uniform tax on housing 
capital in analogy to the corporation tax, 
imposition of such a tax will lead to an out- 
flow of capital from the housing to the non- 


_ housing sector until net returns are equal- 


ized. As a result, such burden as falls on 
capital is shared equally by capital in all 


jts uses. If the capital stock is fixed and 


certain conditions regarding production 
and demand functions are met, gross factor 
shares of capital and labor will remain un- 
changed and the entire burden of the tax 
as viewed from the earnings side will be on 
capital. Additional distributional changes 
will result because reallocation of capital 
from the housing to the nonhousing sector 
leads to a rise in the price of housing ser- 
vicas relative to that of other goods. Thus, 
there results a so-called “excise effect” 
which redistributes real income from con- 
surners of housing toward consumers of 
otker products. The net distributional ef- 
fect of the tax then equals the combined 
earnings and excise effects. 

To move from this theoretical model to 
the conclusion that the tax is progressive, 
we need only postulate that the progressive 
effect on the earnings side (due to a higher 
ratio of capital to total income at higher 
levels of income) more than offsets the re- 
gressive effect from the uses side (due to a 
lower ratio of housing to nonhousing ex- 


` penditures). Since these assumptions seem 
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reasonable, the general interpretation of 
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the H-M model has been that the tax is 
progressive. 

Certain qualifications may be noted. A 
first question is whether a distinction 
should be drawn between land and im- 
provement parts of the tax base. Assuming 
the total supply of capital to be fixed, both 
are similar in this respect, but the capital 
is spatially mobile whereas land is not. 
This is of obvious importance for the local 
property tax, but less so for a national tax. 
Provided that zoning imperfections are 
ruled out, land no less than capital can be 
moved from housing into other uses. The 
burden of the tax on land will thus be 
spread among land owners in general, be it 
in residential or other uses. With both 
capital and land in fixed supply, the anal- 
ysis of incidence for the two factors (as 
distinct from the differential local tax) is 
essentially similar. 


A second query relates to the particular _ 


nature of housing as a combined consump- 
tion and investment good. Whereas choices 
regarding consumption patterns and the 
mix of investment portfolios are usually 
‘made independently of each other, the de- 
-cision to hold owner-occupied housing in- 
volves both sets of considerations. Con- 
sumers with a high consumption preier- 
ence for owner-occupied (as against rental) 
housing derive an ownership rent and will 
hence place a larger part of their assets into 
such housing, while holding less of other 
assets. If the tax burden on all capital in- 
come is equalized, this does not affect their 
position from the earnings side; but since 
their housing expenditures are higher, they 
suffer a larger excise burden from the in- 
come uses side. This may well be a major 
factor contributing to the unpopularity of 
this tax. 

The joint nature of housing as a con- 
sumption and investment good also bears 
on whether the tax should be thought of as 
a tax on housing consumption or invest- 
ment. To simplify matters, suppose that 
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housing consumption involves only capital 
with no maintenance costs. The tax on 
housing consumption would then be the 
same as a corresponding tax on housing 
property. But if the tax may be looked 
upon either way, which incidence pattern 
(consumption or property) is to be ap- 
plied? The answer is either. In a situation 
where consumption involves the use of a 
capital resource only, the incidence of a 
consumption tax is in fact the same as that 
of.a tax on the capital used to provide that 
consumption service. In this sense, the 
property tax may be viewed as a tax on 
housing consumption, but under the as- 
sumptions of the H-M model, the incidence 
conclusion is not changed thereby. Within 
the framework of the H-M model, inci- 
dence continues to be in line with the dis- 
tribution of capital income, supplemented 
by the excise effect from the uses side. 
Finally, the result may change if the 
assumption of variable factor supplies is 
introduced. Long-run incidence in this 
case may impose a burden on labor as well 
as capital, so that the progressivity of the 
burden distribution (not only for the prop- 
erty but for all progressive forms of tax) 
tends to be reduced. (See Martin Feldstein, 
Marion Krzyzaniak, and Kazuo Sato.) 
However, such effects take a long time to 
work themselves out and other policy in- 
struments (e.g., the state of budgetary 
balance) may be brought into the picture 
to maintain the savings and growth rate. 


B. Administered Pricing Models 


While recognizing the admirable con- 
tribution to the theory of incidence ren- 
dered by Harberger’s analysis of the corpo- 
ration tax and Mieszkowski’s application 
thereof to the property tax, I must insist 
that the logical consistency or beauty of 
such models is no proof that they describe 
what in fact happens. The assumptions of 
profit maximization and perfect capital 
mobility are useful, and the economist’s 
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task would be simplified if the world in fact 
met these assumptions. But the Creator’s 
concern with the happiness of economists 
might not have sufficed to arrange things 
this way. Seeing the working of the mar- 
kets as I do, I must allow for the implica- 
tions of alternative assumptions. The 
problem then becomes one of empirical 
evidence and not merely of logical con- 
sistency. 

While such evidence on property tax in- 
cidence is scanty, some general observa- 
tions may be made. Regarding the part of 
the tax oh owner-occupied residences, 
I see little reason to expect that purchasers 
of houses possess unused market power 
which they release in response to the tax. 
Though the previously noted aspect of 
ownership rent becomes of increased im- 
portance—housing, for instance, provides 
otherwise unavailable leverage for inflation 
hedg'ng—the competitive model is ap- 
propriate on the earnings side. 

I feel less comfortable with this model 
for rental housing. While comprising only 
20 percent of the total housing base, rental 
housing is of special concern since it weighs 
heavily at the lower end of the income 
scale. Housing markets, especially for low- 
income housing in central city settings, 
may well be markets where landlords act 
as restrained monopolists (being threat- 
ened by rent control and/or public rage) 
who find it justified to raise rents as taxes 
are increased, or where tax increases may 
act as a signal to landlord-oligopolists to 
raise rents. Rate reductions in turn may or 
may not have opposite effects. While the 
fact that rental contracts or rent controls 
frequently allow for tax increases is no 
procf that the tax is passed on to consum- 
ers through the mechanism of imperfect 
markets, it at least raises such suspicion. 
Given inelastic demand for low cost hous- 
ing and a relatively elastic short-run sup- 
ply through varying levels of maintenance, 
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these possibilities cannot be ruléd out. I 
would suspect that a substantial amount 
of initial shifting into higher rentals does 
in fact result. This being the case, I do not 
accept the extreme assumption that no 
part of the tax is shifted to the tenants. 
Rather, I prefer to allocate a substantial 
part of the tax on this basis. 

Consumer burdens resulting from this 
type cf shifting, moreover, must not be 
confused with the excise burden of the 
H-M model. The latter operates as a con- 
sequence of the capital flow induced by the 
initial burdening of capital income in the 
taxed sector and involves a redistribution 
between consumers of housing services and 
of other products. The burden-shifting 
now visualized involves an initial. passing 
on of the burden from landlords (on whom 
the statutory burden rests) to tenants. 
Landlords effect this by drawing on pre- 
viously unrealized monopoly power, thus 
leaving capital income initially free of 
burden (or in any case with a lesser 
burden) and involving a burdening of 
tenants rather than a redistribution among 
consumers. While further shifts in capital 
allocation and excise effects will follow, 
the end result will differ (ie., leave a 
heavier burden on tenants and be more re- 
gressive) from that under the H-M model. 

The decisive difference between this and 
the H-M model, therefore, is not between 
partial and general equilibrium analysis, 
but between models that do and others 
that do not require profit-maximizing be- 
havior and perfect capital mobility. A 
theory which allows for imperfections and 
unconventional firm behavior, I insist, can 
be the first move in a general equilibrium 
analysis no less than one which rules them 
out. The outcome of the model depends on 
its behavioral assumptions, including those - 
which determine the initial response to the 
tax. It is, after all, but a dispensing ma- 
chine, where the juice you draw depends 
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on which button you push. While model 
builders like to assume away imperfections 
and market behavior not aimed at profit 
maximization, it does not follow that no 
such things exist. It just means that the 
economist’s job is more difficul: and that 
an understanding of institutions becomes 
more important. 


C. Addendum 


Thus far the discussion has concerned a 
nationwide and: uniform tax on housing. 
Before proceeding, I note briefly what will 
happen if other features of the existing 
property tax are allowed for. 


Local Tax 


The property tax is not naticnwide but 
differs by jurisdictions. While the average 
effective rate of tax may be treated in 
terms of a national tax, departures there- 
from exert a second type of excise effect. 
Generated by the movement of capital 
toward low rate jurisdictions, this is the 
excise effect emphasized in Mieszkowski’s 
formulation. On the earnings side of inci- 
dence, the net rent of land and the wages 
of immobile labor will fall in hizh and rise 
in low tax jurisdictions. On the uses side, 
the excise effect burdens immobile con- 
sumers of housing services ir high tax 
jurisdictions. While it is reasonable to 
expect these interjurisdictional excise ef- 
fects to be regressive, they are not likely to 
change the general conclusion reached for 
a national tax. All this, of course, is com- 
patible with the possibility that the inci- 
dence of a local tax increase, taken by it- 
self, will differ from that of a national tax 
or, for that matter, of an increase in the 
average rate of local taxes, 


Tax on Nonhousing Property 

The property tax is not a tax on housing 
only. Nearly one-half of the revenue is col- 
lected from business property other than 
rental. As a result, the interindustry excise 
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effect becomes less significant. However, 
the question of market structure now arises 
not only in the rental market but in otker 
industries as well. While I retain my sus- 


picion that a substantial part of the corpo- 


ration tax is shifted, I find less basis for this 
with regard to the business part of the 
property tax. Property tax revenue tends 
to be derived less heavily from large cor- 
porations which are more likely to possess 
powers of administrative pricing. This sug- 
gests a lesser shifting rate. Accordingly, I 
would not now assume that the tax is fully 
passed on to consumers, as we did in our 
estimates of some twenty years ago 
(Musgrave et al. 1951), At the same time, 
circumstances which might lead the cor- 
poration tax to be shifted (in my sense of 
administered price adjustments) cannot be 
excluded from this case. I therefore con- 
tinue to consider some allowance for 
shifting—involving, say, one-third of the 
tax on nonhousing property—to be a less 
extreme and more plausible assumption 
than the zero rate implied in the H-M 
model. As a result, I would expect the tax 
on nonhousing property to be less progres- 
sive than that on owner-occupied resi- 
dence, though more progressive than that 
on rental housing. 


Assessment Differentials 


While the actual tax is more general 
than a tax on housing, it is by no means as 
general (even within any one jurisdiction) 
as would be a uniform tax on all property. 
Business property on the whole tends to 
be taxed more heavily than residential 
property; and low-income rental housing 
may be assessed more heavily (relative to 
property value, though not necessarily 
relative to rental income) than are higher 
income residences. Such differentials fur- 
ther qualify the incidence conclusions with 
the net effect on progressivity unclear in 
its direction. l 
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II. Patterns of Incidence under 
Alternative Theories - 


I now turn to the alternative patterns of 
burden distribution which result under the 
various hypotheses. 


A. Comparative Patterns: 
Cross-Section Data 


Table 1 shows such burden distributions 
based on annual cross-section data. Alloca- 
tion by capital income (Column II) gives 
the most progressive result, but even here 
the property tax is by no means progres- 
sive throughout. In fact, it is progressive 
for only the top 20 percent of households 
and regressive at the lower end. In Column 
III, where a hypothetical excise effect is 
allowed for, the falling segment of the 
U-shape reaches higher, but the change is 
not significant except for the bottom of the 
scale. While the total amount of excise 


1 The excise effect (equal to the difference between 
Columns II and III) is computed as the difference 
between the burden component obtained by allocating 
$10 billion in line with housing expenditures and the 
benefit component obtained by allocating the same 
amount in line with nonhousing consumption expendi- 
tures. This $10 billion reflects the estimated increase in 
the cost of housing outlays due to the price rise of hous- 
ing services. This amount is based on the following pro- 
cedure and certain simplifying assumptions regarding 
production and demand functions (Harberger, p. 219): 

a. If we take the observed value of the housing stock 
after imposition of the tax to be $750 billion and as- 
sume a net rate of return of 6 percent, the net return is 
$45 billion. Adding the yield of a housing tax of $15 
billion, we obtain a gross return of $60 billion. Relating 
this to the housing stock of $750 billion, we get a gross 
yield on housing capital of 8 percent. 

b. If the value of nonhousing capital is estimated at 
$1,000 billion, the value of the total capital stock is 
$1,750 billion. Applying the tax vield of $15 billion to 
this total, we get a tax rate of .86 percent. If we assume 
again a net yield of 6 percent, the gross yield on total 
capital is 6.86 percent. 

c. The housing excise therefore equals 8-6.86=1.14 
percent. 

d. Under the assumption of unit elasticity of substi- 
tution between capital and labor in both the housing 
and the nonhousing sectors, and of unit elasticity of 
demand, the increase in housing cost may be estimated 
by applying the 1.14 percent excise rate to the housing 
stock of $750 billion, given an excise cost to consumers 
of housing services of $8.5 billion. 
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may well be substantial (taken here at 
$10 billion), the distributive effects tend to 
wash cut because the pattern of burden 
distribution (in line with expenditures on 
housing services) is largely offset by that 
of gain distribution (in line with other 
consumer expenditures). If we use a mixed 
pattern where the tax on owner-occupied 
residences is allocated by all capital in- 
come while that on rental housing is im- 
puted to tenants (Column IV), the dis- 
tribution becomes regressive through 95 
percent of the scale, with only the upper 5 
percent progressive. Full allocation by 
housing consumption (Column V) renders 
the tax regressive throughout the scale. 
The evidence is that under almost any 
assumption, including Column II, the tax 
on housing property remains regressive 
over the lower to middle end of the income 
scale. This differs sharply from the effec- 
tive rate pattern of an equal yield-income 
tax (see Column VI), which is distinctly 
progressive over this range. To put the 
matter differently, it may be noted that 
under both taxes the top quartile of tax- 
payers bears about two-thirds of the bur- 
den. The respective property tax shares for 
the first, second, and third quartiles are 4, 
12, and 17 percent for the property tax 
(allocated by capital incomé) as against 2, 
8, and 23 percent for the income tax. To 
the extent that concern with progression is 
pointed toward the lower-middle rather 
than the upper range, this hardly makes 
the housing tax a desirable form of taxa- 
tion. As far as tne lower end of the scale is 
concerned, the crucial distinction between 
taxes lies not so much in the particular 
base which is chosen (i.e., capital versus 





e. Alternatively, the 1.14 percent may be applied to 
the value of the housing stock, K, as it would have been 
in the absence of tax. Computed as 750.08=KX 
.0686, the housing base is now $874 billion and the 
excise burden becomes 1.14 percent thereof or $10 
billion. The illustration of Table 1 uses the upper limit 
figure of $10 billion, 
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TABLE 1-—~INCIDENCE OF PROPERTY Tax on Housing, 1968 LEVELS? 






























































Tax as Percent of Income 
Property Tax on Housing Allocated by® 

Equal 

Percent All All Capital Housing | Yield 

Income of Capital | Income with Expendi- | Income 
Brackets’ | Families | Income? |Excise Effect®| Mixed! tures® Tax 
I Ii II IV V VI 

O- 4,000 | 19.9 1.2 1.7 3.2 4.1 0.4 
4,000- 5,700 9.6 2.0 2:2 3.0 3.0 0.5 
5,700- 7,900 11.5 1.7 1.7 2.3 2.5 1.1 
7,900-10,400 12.4 1.1 1.1 1.7 2.3 1.3 
10,400--12,500 12.9 0.9 0.8 1.2 2.2 1.4 
12,500~17,500 20.0 1.2 1.1 1.3 1.8 1.8 
17,500~22,600 - 8.2 1.5 1.4 1.0 1.4 1.9 
22,600-35,500 3.2 2.6 2.5 2.0 0.9 2.3 
35,500~-92,000 1.7 3.3 3.3 2.5 0.6 2.7 
92,000 and over 0.6 4.5 4.5 3.4 0.5 3.3 











Total 100.0 1.8 1.8 1.8 1.8 1.8 


2 Based on Musgrave etal., forthccming. 

b Income, estimated at $772 billion for 1968, is defined to include money income plus 
corporate profits before tax less dividends, plus imputed income, wage supplements, 
interest on insurance, and capital gains. 

° Of total property tax revenue of $29,9 billion, an estimated $13.8 billion is derived 
from residential housing, including $9.6 billion from owner-occupied homes and $4.2 
billion from rental property. 

d Tax burden allocated in line with the distribution of all capital income. 

° Same as Column II plus effective net excise rate. The total amount of the excise 
burden or subsidy is set at $10 billion and the net rate is obtained as the excess of the 
loss (computed by allocating $10 billion in line with housing expenditures) over the gain 
(computed by allocating a similar amount in line with other consumption expenditures). 
In allocating the loss component, $7 billion is assigned to owner-occupied housing and 
$3 billion to rental housing. 

f The tax on owner-occupied housing is allocated in line with all capital income and 
the tax on rental housing is allocated by rental expenditures. 

z Allocated in line with housing expenditures, with $9.6 billion distributed by owner- 
occupied housing and $4.2 billion by rental housing. 

h Obtained by allocating $13.8 billion in line with distribution of federal income tax 
burden. 
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other income, or income versus consump- 
tion) but in whether an initial level of tax- 
free base is allowed for. Use of an effective 
device (be it a credit, vanishing exemption, 
or form of circuit breaker) is thus of major 


importance for the property tax under all 
these assumptions. At the same time, it 
may be noted that the appropriate design 
of such allowance will differ depending on 
which incidence hypothesis is chosen. 
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At the other end of the scale the prop- 
erty tax is clearly an effective way of 
reaching high incomes. Yet an im rem tax 
on real property is hardly a sensible way of 
reaching capital income in the higher 
brackets. A fuller taxation of such income 
under the individual income tax, or else a 
perscnal tax on net worth (combining 
housing with other parts of the balance 
sheet), would surely be a superior ap- 
proach, l 


B. Gross vs. Net Burden 


It must be noted, however, that the 
burden distribution of the property tax 
differs greatly depending on whether it is 
seen in gross or net terms. Since the prop- 
erty tax may be deducted from taxable in- 
come under the federal income tax, the net 
tax in most cases is less than the gross tax. 
And since income tax savings per dollar of 
property tax rise with the taxpayer’s in- 
come, the ratio of net to gross property tax 
declines as the taxpayer moves into higher 
rate brackets. To restate Column II of 
Table 1 in net terms would require no 
change at the bottom of the scale, since 
such households are not subject to indi- 
vidual income tax, but the net burden at 
the upper end of the scale might drop to as 
little as 1.3 percent. Since it is the net 
burden that matters if we take a national 
view of the tax structure, patterns such as 
those given in Table 1 (and generally used 
in burden estimates) exaggerate the pro- 
gressive nature of the burden imposed by 
such taxes as the property tax, just as they 
understate the regressive nature of other 
taxes such as the sales tax. As far as net 
burden goes, the only effective way to 
strengthen the progressivity of state and 
local taxes is to disallow their deduction or 
to substitute a credit for a deduction ap- 
proach under the federal income tax. 


C. Annual vs. Lifetime Data 
The above results were based on budget 
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patterns drawn from annual cross-section 
data. The question remains how the pat- 
terns would differ if lifetime data were 
used instead. There is reason to expect that 
the use of lifetime patterns would render 
the burden distribution less regressive or 
more progressive. As regards allocation by 
capital income, it seems reasonable to ex- 
pect that the high ratio of capital income 
among low income recipients reflects the 
role of the aged, so that the importance of 
capital income for low-income families 
would be less if viewed on a lifetime basis. 
Regarding allocation by housing expendi- 
ture, it also appears that the income elas- 
ticity of demand for housing is higher on a 
lifetime than on an annual cross-section 
basis (Frank de Leeuw and S. J. Maisel 
and A. Burnham). Once more use of life- 
time data would render the distribution 
mcre progressive or less regressive. 

Even if it turns out that allocation by 
lifetime data (under either the Column IT 
or Column V interpretation) renders the 
tax less regressive for the lower half of the 
population, it is not obvious which should 
be considered the relevant finding. On the 
one hand, there is an obvious case in tax 
equity for relating progressive rates to a 
longer period than annual income, with 
lifetime averaging the ultimate extension 
of this principle. On the other hand, the 
lifstime view can be carried too far. While 
the aged poor should not be given pref- 
erence over other poor who are not aged, I 
would hesitate to argue that, since the 
aged poor should have known better in 
distributing the consumption pattern of 
their lifetime earnings, cross-section re- 
gressivity poses no problem. 

However this. may be, the property tax 
will be with us for a long time and will con- 
tinue to provide a major share of state and 
local tax revenue. The issue, therefore, is 
one of reform rather than replacement, and 
in this context the design of an effective 
policy of low-income relief is the major 
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problem. Given progress in this direction, | 


especially if combined with substitution of 
a federal credit for deduction, I would con- 
cur that the property tax on housing 
should be transferred from the regressive 
to the progressive column. 
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DISCUSSION 


Harvey E. Brazer, University of Michi- 
gan: Henry Aaron finds in the Harberger- 
Mieszkowski approach a better theoretical 
` foundation than ever before for estimates of 
property tax incidence. The basis of Miesz- 
kowski’s theoretical foundation consists of a 
fixed capital supply assumption and the as- 
sumption that industries are specific to par- 
ticular taxing jurisdictions, while at the same 
time capital, as well as labor, is perfectly 
mobile. Then, if one begins by assuming that 
the property tax is a uniform national tax on 
all real capital (including land), the conclu- 
sion that it will be borne by owners of capital 
through a reduction in net returns on capital 
follows. (It seems to me to be at least as 
plausible to assume that labor is in fixed sup- 
ply while capital supply is yield-elastic, and 
conclude that the property tax reduces real 
wages.) 

If one abandons the uniformity assump- 
tion and instead allows for local variations in 
the tax rate, above and below the “national 
average,” the tax will be found to produce 
“excise tax” effects. The high tax communi- 
ties experience higher prices while the lower- 
than-average tax rate communities enjoy 
lower than average prices. Thus, some house- 
holds gain qua consumers while others lose, 
due to variations in local tax rates, but the 
property tax reduces net returns on capital 
by the amount levied. Thus the tax is as pro- 
gressive as the distribution of the ownership 
of capital, modified by the income distribu- 
tion of excise tax effects. 

Surely this analysis is just a bit trouble- 
some. I do not know of any good reasons 
why many industries should be specific for 
very long with respect to particular taxing 
jurisdictions. And with capital perfectly 
(highly?) mobile, I should not expect either 
the costs of capital or the prices of products 
to be higher in high-tax than in low-tax 
jurisdictions (other things being equal). 
Even more elusive, to my mind at any rate, 
is the significance of the average rate of tax, 
once the specificity of industries to given 


jurisdictions is dropped. The driving force, if ` 
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there is one, must be the difference in tax 
rates between relevantly alternative loca- 
tions, rather than the local rate relative to 


‘the average race. 


A satisfactory theory of the incidence of 
the local property tax in its peculiarly Ameri- 
can institutional setting must recognize that 
the very essence of this tax is that it is not 
one tax but many taxes, each with a different 
effective rate. Thus I have considerable diffi- 
culty getting past Richard Musgrave’s intro- 
duction. It is perfectly all right for Musgrave 
to address himself to “the incidence of a hy- 
potketical naticnal tax.” But it is not enough 
merely to assert that local jurisdictional dif- 
ferentials “are not central to the issue of pro- 
gression versus regression.” Quite the con- 
trary, I can imagine the development of an 
analysis in which a uniform national tax 
turned out to be regressive while, within the 
same analytical framework, a local tax with 
wide rate differentials proved to be progres- 
sive. At any rate, I believe that more needs 
to be made of the consequences of the avail- 
ability, for capital and labor, of lower-tax 
alternative locations. 

With respect to the property tax levied on 
industrial property, Musgrave opts for par- 
tial forward shifting through the medium of 
cost-plus administered prices. But the taxed 
firms will in many, if not most, instances be 
national (or even multinational) in charac- 
ter, producing any one product in plants in 
several localities, each with a different effec- 
tive property tax rate. As a consequence, 
some difficult questions are raised for this 
route to analysis of incidence. Which prop- 
erty tax rate does the firm take into account 
in setting.its administered price? And what 
of the tax rates paid by those firms that are 
price takers rather than price setters? The 
case for forward shifting seems to me to be 
extremely weak. Clearly it can be only that 
tax rate that the price setter adds to his 
costs that matters for forward shifting. The 
property tax paid by all other firms in the 
industry cannot affect prices and presumably 
not wages, so it becomes a profits tax, as does 
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any property tax paid by the price setter 
other than that which governs his pricing 
decision. 

Thus, I am more oz less inclined to the 
belief that tables suck as Aaron’s Table 2 
and Musgrave’s Table 1 might best be 
avoided. With considerable hesitation I am 
tempted, rather, to prefer tables showing the 
distribution among income groups of tax 
payments (or imputed. payments of renters) 


on residential property. For business and in- 


dustrial property, with much timidity, I 
would accept the assumption that property 
taxes come out of profits in the short run, and 
distribute these according to capital income. 
Such tables may not present the true inci- 
dence picture, but there is some appeal, I 
find, in holding to the view that a tax stays 
put unless the contrary can be proven. 


Dick Netzer, New York University: I do 
not think it is possible to make reliable 
empirical statements about the burden dis- 
tribution of “the” property tax on a nation- 
wide scale. One can view the property tax as 
a collection of partial capital taxes generating 
the excise tax effects (including both the 
backward.and the forward shifting that is 
possible with excise taxes) expected of par- 
tial capital taxes or, alternatively, as a col- 
lection of partial commodity taxes with a 
fair amount of the burden borne by owners 
of land and capital. I think that one cannot 
usefully view the property tax as a general 
tax on capital wizh incidental variations 
around the burder distribution to be ex- 
pected from a uniformly applied general tax, 
with the argument confined—as in these 
papers—to the extent of market imperfec- 
tions. 

Both Henry Aaron and Richard Musgrave 
do just that. The findings of an analysis 
based on such premises—that the property 
tax is not generally regressive in burden dis- 
tribution (Aaron), that the tax is not an 
effective way of reaching higher income 
households (Musgrave), or that a personal 
exemption could produce a much more satis- 
factory burden distribution (Musgrave)— 
are just the beginning, not the end, of the 
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work necessary to make policy-relevant 
statements about the equity and efficiency 
characteristics of this fiscal instrument. _ 

I say this, first, because fundamental 
policy decisions are made for fifty separate 
state systems, and tax rate determinations 
are made by more than 70,000 noncotermi- 
nous local government units and “taxing 
areas.” Second, and perhaps more relevant 
to this discussion, the property tax is the 
only tax for which there exist more than 
70,000 different legal tax rates, hundreds of 


_ thousands of distinctive effective rates (be- 


cause of assessment nonuniformity) and 
probably (when all the overlying local taxing 
units are added up) several million distinc- 
tive effective tax rate combinations. Knowl- 
edge of mobility and elasticities is of the 
essence in any appraisal of burden distribu- 
tion in particular places, to the extent that 
the tax is not a uniform, general tax. Thus, I 
argue that, to be at all useful, empirical work 
on this subject must be specific to place and 
time and that the results of such work will 
exhibit wide departures from the global con; 
clusions offered by both Aaron and Mus- 
grave. 

In seeking evidence to support their global 
conclusions, both authors stack the deck by 
making unduly sweeping (or just plain er- 
roneous) statements about mainly empirical 
questions that are of some importance. For 
example, Aaron holds that gross rent multi- 
pliers increase systematically with rent; the 
only solid evidence which supports this 
shows that the multipliers are low indeed for 
slum property, but there is no support for 
the proposition in regard to the rest of urban 
housing markets. There is a similar problem 
with regard to the quality of assessment ad- 
ministration. We know that the worst hous- 
ing in some (but not all) large central cities 
tends to be substantially overassessed. But 
Census evidence suggests that in the aggre- 
gate assessment discrimination is not mas- 
sive or systematic and one can cite a fair 
number of cases in which widespread over- 
assessment of high-value property (e.g., 
newer single-family and apartment houses) is 
the rule. Again, I rather suspect that up-to- 
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date evidence in regard to consumer ex- 
penditure for “low-tax consumption” items 
(Aaron, Table 3) would show a rather dif- 
ferent pattern—-a more progressive one—for 
these forms of consumer expenditure. Aaron 
and Musgrave err, in my view, in opposite 
directions with regard to-the measurement 
of income, Aaron by uncritically accepting 
that permanent income is the proper measure 
and Musgrave by accepting data on the bot- 
tom brackets of the income distribution that 


are, to say the least, suspect. I believe: 


Musgrave is quite wrong in his appraisals of 
the supply and demand elasticities for low- 
quality housing; the evidence suggests the 
opposite conclusion. He is also incorrect, as 
the earlier comment suggests, in stating that 
low-income rental housing tends to be under- 
assessed. . 
Although I would reject Aaron’s rule o 

thumb, that the property tax should be con- 
sidered progressive unless proven otherwise, 


Iam on balance more sympathetic to his con- . 


cluding statement that a shift away from the 
property tax “should not be justified by the 
view that its burdens are distributed regres- 
sively” than I am to Musgrave’s argument 
that the property tax is not ‘ʻa sensible way 
of reaching capital income in the higher 
brackets.” Of course it is not, but few argue 
otherwise. The proper question is, instead, 
whether this existing tax is reasonably ac- 
ceptable on equity and efficiency grounds— 
in specific places and with marginal reforms 
that (a) are not themselves objectionable 
and (b) have some chance of acceptance. 
Finally, it is worth noting briefly some evi- 
dence on the pervasiveness of excise tax ef- 
fects of the type that arise from nonuni- 
formity (rather than imperfect competition). 
Using ‘data for 1966-67, I have estimated 
that the mean effective rate on all capital 
subject to the tax was 1.73 percent; the rate 
for total tangible national wealth was 1.02 
percent; and the rate for national wealth ex- 
clusive of publicly and institutionally owned 
capital was 1.34 percent. This, of course, re- 
flects the large portion of national wealth 
that escapes the property tax entirely. Thus, 
a very large part of taxed capital must be 
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. taxed at above-average rates, with. excise 


tax effects the rule. We have relatively little 
evidence on the dispersion of effective prop- 
erty tax rates on individual parcels, except 
for housing. Housing data suggest that 80 
percent or more of all housing units in urban 
areas are subject to effective rates above the 
average for all privately owned capital. This 
is also probably true of nearly all commercial 
structures, a large proportion of “industrial 


‘structures in larger urban places, most public 


utility property (where this is subject to the 
property tax at all) and most mining prop- 
erty. This preponderance of positive excise 
tax effects is the empirical basis for my con- 
clusicn that ouz authors start off on the 
wrong foot in seeking generalizations about 
the global incidence of the property tax. 


ANN F. FRIEDLAENDER, Boston College: 
I am uneasy about accepting the Harberger- 


` Mieszkowski analysis as the proper vehicle 


to analyze the incidence of the property tax 
or, for that matter, any tax on capital. My 
reservations have to do with the nature of 
factor supplies, the government’s equilibrat- 
ing adjustment, and the initial tax structure. 

There are two primary ways in which 
static analyses of capital taxation may over- 
state the burden borne by capital. First, as 
Martin Feldstein and others have indicated, 
if savings fall as a result of capital taxation 


- (whether through income, interest rate, or 


wealth effects), capital may bear a much 
smaller proportion of the burden in the long 
run than in the shart run: Thus insofar as the 
property tax is a tax on capital, the owners 
of capital may actually bear much less of the 
tax than Henry Aaron or Richard Musgrave. 
suggest. Second, if capital is variable, it be- 
comes necessary to distinguish between the 
land and improvements component of the 
property tax. If land is fixed and capital is 
not, it is not difficult to tell a plausible story 
in which land bears the full burden of the 
property tax in the long run. Hence treating 
the property tax as a tax on capital alone 
may be very misleading in terms of long-run 
incidence. While it is certainly true that the 
long run may be very long indeed, it is also 
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true that property and capital taxation in- 
volve dynamic incidence effects that should 
not be ignored. 


‘Second, I would like to stress the role of 


the government’s equilibrating adjustment. 
Most incidence analyses, including Har- 
berger-Mieszkowski’s and Musgrave’s paper 
presented here, implicitly or explicitly as- 
sume that any change in a given tax is ac- 
companied by a change in a neutral head tax 
sufficient to keep the government’s budget in 
equilibrium. In a world of fixed factors, 
many kinds of taxes fulfill the neutrality 
condition, and whether head taxes are in fact 
available is not terribly important. But in a 
world of variable factor supplies, neutral 
taxation is probably impossible to achieve, 
and the incidence effects of a change in sec- 
toral capital taxation will be quite sensitive 
to whether the equilibrating adjustment is, 
say, a change in a wage tax or a change in 
general commodity taxation. Thus, any em- 
pirical analysis of the property tax should 
explore the equilibrating adjustments ac- 
tually open to the government in more detail. 

Third, I think that the role of the existing 
tax structure has not received sufficient at- 
tention in incidence analyses. Harberger and 
Mieszkowski assume that there are no initial 
distorting taxes. But it can be shown that, in 
the absence of initial distorting taxes, a dis- 
torting change in taxation creates no first- 
order dead weight loss. Even though relative 
factor and commodity prices, consumption 
and production may change in response to 
the tax change, consumers will stay at their 
initial level of indifference. Thus, in a very 
real sense, there are no incidence effects as- 
sociated with sectoral taxation in the Har- 
berger-Mieszkowski world. 

For a dead weight loss to exist, there must 
be initial distorting taxation, as most cer- 
tainly exists in the United States. But in the 
presence of initial distorting taxation, the 
change in welfare resulting from a change in 
sectoral taxation is often indeterminate, as 
is the direction of the relative change in 
factor prices. To determine the full static 
incidence of capital taxation, we not only 
need data on elasticities of supply, demand, 
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and factor substitution, but also data on the 
initial tax structure and income effects. 
Thus, even in the short run, capital may bear 
a much smaller burden of capital taxation 
than that indicated by WHarberger and 
Mieszkowski. 

I conclude that both static and dynamic 
analysis indicate that there are good reasons 
to question the presumption that a sectoral 
tax on capital is fully borne by capital. 
Consequently, until we have firmer theoreti- 
cal foundations upon which to measure the 
short-run and long-run incidence of the 
property tax, I will remain agnostic about the 
cuestion of its progressivity or its regressivity. 


Earr R. Ropu, University of California,- 
Berkeley: Henry Aaron’s prospective -re- 
search strategy on the incidence of the 
property tax appears to have three fea- 
tures. The property tax is viewed as having 
an average rate effect, found by comparing 
total property tax liabilities with the uni- 
verse of the Value of all real assets or of all 
privately owned real assets. From this ap- 
proach, it follows that the tax rates will dis- 
play dispersion effects and this.aspect in turn 
is expected to give rise to excise tax effects. I 
shall restrict my comments to the second 
feature—the dispersion effects. 

If property is taxed more heavily in com- 
munity A than in community B, does it fol- 
low that property will tend. to move to com- 
munity B. as Aaron claims? If only the tax 
rate matters and the cost of movement is 
zero, Aaron’s expectation is appropriate. But 
if the higher taxes in community A are. ac- 
companied by a more attractive menu of 
government services, just the opposite may 
result. Aaron’s approach would make sense 
if the American property tax were a national 
tax. But the property tax is a local tax and as 
such it is closely related to local government 


_ programs and., to benefit features generated 


by such programs. Even in cases where the 
benefit element may appear to be small, as in 
the case of some types of industrial facilities, 
the property tax may, indirectly, be a benefit 
levy, compensating local residents for the 
negative externalities commonly associated 
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with such facilities. To proceed as if these 
features can be safely ignored seems to me 
to make a serious mistake in research stra- 
tegy. 

Turning now to Richard Musgrave’s 
paper, I detect a greater reluctance on his 
part to assume that the property tax is 
shifted to consumers, and for this stance, let 
me be the first to congratulate him. He re- 
tains, however, the peculiar Musgravian 
theory of how markets really work or, should 
I say, do not work. We are informed, for 
example, that “Housing markets especially 
for low-income: housing in central city set- 
tings may well be markets where landlords 
act as restrained monopolists... who find 
it justified to raise rents as taxes are in- 
creased... .” 

When landlords number in the thousands, 
this theory of pricing is difficult to swallow. 
Musgrave wants us to believe that “re- 
‘strained monopolists” would not ask for 
higher rents when demand-supply considera- 
tions would so indicate as long as property 
taxes do not increase. 

Musgrave’s paper also assumes that the 
property tax is to be examined as a hypo- 
thetical national tax. As already observed, I 
believe such an exercise to have merit but at 
most only as the beginning of the story. 
Viewed as a local tax, the incidence of the 
property tax is ambiguous. How does one 
distribute a tax liability on a warehouse 
located in an industrial enclave such as 
Emeryville, California? Or, in the case of 
residential enclave, how should we interpret 
the property tax liability levied on a dwelling 
owned by a university professor? Statements 
that property tax liabilities are “regressive” 

_or “progressive” presuppose that it is per- 
missible to neglect benefit features that af- 
fect rental values of properties. It seems to 
me that research efforts might be directed to 
attempting to estimate the “net” tax. If it 
turns out this is a positive nuraber, we would 
at least know that there is something to 
distribute. 


GEORGE E. Peterson, The Urban Insti- 
tute: The advances in incidence theory that 
Henry Aaron and Richard Musgrave sum- 
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marize show that the property tax is a less 
regressive instrument than was commonly 
supposed a short time ago. Aaron and Mus- 
grave suggest that geographical rate dif- 
ferentials likewise may not greatly disturb 
the general conclusions about the tax’s re- 
gressivity that are drawn from looking at the 
property tax as a uniform nationwide tax. It 
is this aspect of the argument on which I 
want to focus. 

First, there is a factual question: how do 
local property tax rates vary with household 
income levels? Aaron’s unpublished regres- 
sions seem to show that for the most part tax 
rates and household income increase pari- 
passu. However, the data: used in these 
regressions refer to jurisdictions. His results 
show only that communities with low median 
incomes by and large pay lower property tax 
rates than communities with high median 
incomes. The proper comparison for an inci- 
dence study would give the average tax rate 
faced by households at different income levels. 
Such household stratification would reveal a 
markedly more regressive structure of local 
tax rates than do the jurisdictional regres- 
sions he reports. Thus, Aaron’s conclusion 
that geographic rate differentials on balance 
increase the progressivity of the property 
tax’s differential incidence does not seem to 
be warranted. 

Of more interest in judging the present 
property tax system, however, is the tax’s 
balanced-budget incidence, i.e., the distribu- 
tion of expenditure-controlled property tax 
rates, rather than actual tax rates, It is the 
local capecity to raise property taxes that is 
relevant to a judgment on whether the sys- 
tem of local property taxation is more or less 
regressive than a uniform nationwide prop- 
erty tex would be. Data which I have col- 
lected for several states show that, as the 
average level of local property taxation in- 
creases, the incentive to adopt fiscal zoning 
increases, and the stratification of com- 
munities by household income and tax base 
becomes more prenounced. 

Under what conditions will the higher 
(expenditure-controlled) tax rates associated 
with low-income communities be passed on 
to residents there? As Aaron notes, if both 
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labor and capital are fully mobile among the ` 


various jurisdictions in a metropolitan area, 
tax differentials will be fully incorporated 
into property values—i.e., balanced-budget 
rate differentials will not be passed on to the 
consumers of housing. Suppose, however, 
that we view low-income and high-income 
housing as two distinct industries. Data for 
many metropolitan areas indicate that low- 
income housing (especially new additions to 
the low-income housing stock) are highly 
concentrated in low-tax base, high (expendi- 
ture-controlled) tax zate areas. Moreover, 
existing zoning regulations and other land 
use constraints frequently make it impossible 
for a significant volume of low-income hous- 
ing to be constructed except in low-tax base 
jurisdictions. In othe- words, capital for the 
low-income housing industry in many in- 
stances emphatically is not mobile among 
communities, due to the severe land use re- 
strictions that have been imposed. The 
effect. is to force low-income housing as an 
industry to produce its services under a 
higher effective tax rate structure than high- 
income housing. If local labor supplies are 
fully mobile, then the higher average tax 
conditions that burden the production of 
low-income housing will be passed on in their 
entirety to the consumers of this product. I 
am not in a position to hazard a guess as to 
the quantitative importance of the forward 
shifting of property tax burdens to con- 
sumers of low-income housing that occurs in 
response to fiscal zoring, but I would imagine 
it to be large. 
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Finally, when judging the balanced- 
budget incidence of the local property tax 
system, it is imperative to keep in mind the 
effect of dynamic changes. To my mind, the 
most cogent case that can be constructed on 
regressivity grounds against the system of 
local property taxation is based on the 
steady deterioration that is occurring in the 
tax bases of low-income jurisdictions relative 
to the tax bases of high-income jurisdictions. 
In all of the older standard metropolitan 
statistical areas, where reliance on property 
taxation is greatest, low-income jurisdictions 
have suffered a marked deterioration since 
1960 in the size of the local tax base, as com- 
pared to wealthy jurisdictions. Even if the 
steadily worsening condition of low-income 
communities’ relative position is capitalized 
into housing values, I am convinced that this 
change has a continuing regressive effect, 
inasmuch as the capital losses to a con- 
siderable extent are borne by the low-income 
owners of property there. 

Like Aaron and Musgrave, I believe that 
the property tax is much less regressive than 
it has been portrayed. Viewed from the per- 
spective of balanced-budget incidence, how- 
ever, local tax rate differentials certainly 
make the local property tax system more re- 
gressive than a uniform nationwide property 
tax would be. And I cannot agree that a 
study of differential tax incidence, cast in a 
national framework, provides nearly as use- 
ful a way of looking at the effects of local 
rate differentials as do balanced-budget com- 
parisons. 


WOMEN AT WORK: AT HOME 
AND IN THE MARKET 


| Recent Trends and Long-Run Prospects 
for Female Earnings 


By Victor R. Fucus* 


This paper discusses the recent behavior 
of the female-male earnings differential 
and asks how it is likely to change in the 
future.’ After adjusting for hours, age and 
schooling, we find that, contrary to results 
obtained in other studies from unadjusted 
data, the female-male earnings ratio 
among whites increased between 1959 and 
1969 by 4.8 percent despite an unprece- 
dented increase in the female-male em- 
ployment ratio among whites of almost 20 
percent in the same decade—a favorable 
augury for future trends in the earnings 
ratio. 

The data used below come from the 
1/1000 sample of the 1960 and 1970 
Censuses of Population.” Due to lack of 

* Professor of economics, City University of New 
York, and Vice-President, Research, National Bureau 
of Economic Research (VBER). Work on this paper 
was begun while I was a Fellow at the Center for Ad- 
vanced Study in the Behavioral Sciences, 1972-73, with 
partial support provided by the Russell Sage Founda- 
tion. It was continued at the NBER under a grant from 


the Rockefeller Foundation. Carol Breckner, Phyllis 
Goldberg, Jan Platt, and Christy Wilson provided 


research assistance and many useful suggestions; . 


Charlotte Boschan wrote the earnings program; Robert 
Michael and Yoram Weiss made helpful comments on 
an earlier draft. I am grateful to all of the above; they 
bear no responsibility for the views expressed. In par- 
ticular, this paper has not been submitted to the NBER 
Board of Directors for approval and is not an official 
NBER publication. 

1 I do not consider determinants of the general level 
of earnings (female and male). 

2 See Fuchs (1968) for a discussion of the strengths 
and shortcomings of this source, which provides much 
useful information on employed persons’ sex, schooling, 
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time and space, I focus on the sex differen- 
tial among whites. However, the color dif- 
ferential between blacks and whites nar- 
rowed appreciably between 1959 and 1969. 
Black female hourly earnings, adjusted for 
age and schooling, rose 82 percent com- 
pared with 68 percent for black males and 
53 percent for white females. By 1969, 
hourly earnings of black females were only 
15 percent less than those of white females 
of comparable age and schooling, while for 
women with more than twelve years of 
schooling the adjusted color differential 
had practically disappeared. 

Total earnings in 1959 (1969) are calcu- 
lated for workers classified for a variety of 
characteristics; total annual hours are 
estimated by multiplying weeks worked in 
1959 (1969) by hours worked in the census 
week in 1960 (1970) for each worker and 
summing across all the workers in a classifi- 
cation. Finally, total earnings are divided 
by total hours to obtain, for each classifica- 
tion, average hourly earnings—or, equiva- 
lently, the mean of individual average 
hourly earnings weighted by annual hours. 
I focus on hourly earnings as the best mea- 





age, race, marital status, occupation, and industry. All 
persons who were at work during the census week and 
had earnings in the year préceding the census are in- 
cluded in the sample except agricultural, religious, and 
unpaid zamily workers, since, as is well known, the 
estimation of earnings and work hours for such workers 
is dificult: 
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sure of the price of labor from the stand- 
points of both supply and demand.’ 

What are the prospects for female earn- 
ings? In order to answer this question one 
needs a clear understanding of the factors 
that account for the sex differential as well 
as the ability to predict how these factors 
will change over time. In my view, neither 
inherent physical or mental differences nor 
employer discrimination can explain most 
of the differential. (See Fuchs, 1971, Jacob 
Mincer and Solomon Polachek, and Burton 
G. Malkiel and Judith A. Malkiel.) This is 
not to deny the existence of some discrimi- 
nation by many employers and a great deal 
by some, but those who discriminate do 
pay a price (Gary S. Becker). For most 
employers the desir2 for profit or the fear 
of loss makes them unwilling or unable to 
absorb the 30 to 40 percent difference in 
labor costs that is implied if the differential 
in earnings is attributable only or princi- 
pally to employer Cciscrimination. 

The major explanation, it seems to me, 
is role differentiatior, which begins in child- 
hood and eventually affects labor force at- 
tachment, choice of occupation, location 
and hours of work, postschool investment, 
and consumer and fellow employee atti- 
- tudes. This role differentiation was func- 
tional at a time when men worked long 
hours at heavy jobs in mining, manufac- 
turing, transportation, and construction 
while women specialized in work at home 
including the bearing and raising of many 
children. Such differentiation is less func- 
tional now, and much of the recent tension 
regarding sex roles probably arises from 
the lagged adjustment of the law, customs, 
and institutions to technologic and eco- 
nomic changes. These changes include 
sharp reductions in infant and child mor- 
tality, dramatic improvements in birth 


3 However, the analysis can easily be extended to a 
consideration of annual earnings, since on average 
employed women worked about three-fourths as many 
hours per year in 1970 as employed men. 
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control, and major shifts in requirements 
of the job market. 

The effects of these changes on female 
earnings for given labor market produc- 
tivity can be analyzed with the familiar 
tools of demand and supply, supplemented 
by attention to changes in the relative 
market productivity of men and women 
that are. not captured by adjustment for 
age and schooling. In this analysis price is 
the wage of females relative to males, and 
quantity is employment of females rela- 
tive to males. 

Because the sexes are not perfect substi- 
tutes, the demand curve is not completely 
elastic; it is probably becoming more elas- 
tic over time. The demand curve shifts 
over time as a result of changes in the in- 
dustrial and occupational mix of the econ- 
omy. In particular, the growth of a service 
economy and the decline in the importance 
of heavy manual jobs tend to move the 
demand curve to the right. Demand also is, 
affected by the removal of legal and insti- 
tutional barriers to women and by the 
greater acceptance of women in a variety 
of occupations and roles by consumers and 
other employees. : 

The relative supply curve is dominated 
by changes in female labor force participa- 
tion because the supply of male labor tends ` 
to be fixed. Shifts in the curve are related 
to the decreases in infant and child mor- 
tality, the improvements in birth control, 
the increase in the absolute level of wages, 
and the desire of women to achieve greater 
autonomy through maintenance and en~ 
hancement of labor market skills. 

During the 1960’s there was a very large 
increase in female employment, which I 
interpret as primarily a shift in the relative 
supply curve. This shift tends to depress 
average female earnings in the short run, 
not only because increased quantity lowers 
price but also because the new entrants 
tend to have less schooling and less labor 
market experience. As Reuben Gronau has 
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shown, they are probably less able (in 
labor market terms) than those already at 
work. , 
In this same decade, however, there was 
increased demand for female labor due to 
the rapid growth of industries such as 
health and education that traditionally 
have been large employers of women. The 
beginning of legal and institutional changes 
within industries and occupations also 
contributed to the increase in demand. 
The net effects of these shifts on female 
earnings are presented in Table 1. The 
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female-male earnings ratio adjusted for 
age and schooling (R) is calculated as 


R = (F/Ê + M/M)/2 
where 


F= average hourly earnings of females, 
M= zverage hourly earnings of males, 
H= total annual hours worked by fe- 
males, 
K=total annual hours worked by 
males, 
subscripts a and s = age group a and 
schooling group s, 


TABLE 1—SEX DIFFERENTIALS IN Hovurzy EARNINGS, 
Warre Non-Farm Emproyen, 1959 ann 1969 








Aoa _ Average Hourly 
Earnings, 1969 


Females Males 








All 2.70 4.46 
Northeast 2.92 4.71 
North Central 2.68 4.52 
South 2.41 3.98 
West 2.89 4.78 
<12 Years of Schooling 2.41 3.84 
>12 Years of Schooling 3.44 5.75 
<35 Years of Age 2.64 4.19 
>35 Years of Age 2.79 4. 
Married, Spouse Present 2.69 4. 
Never Married 2.72 3. 
Other 2.71 4. 
<35 
Married, Spouse Present 2.64 4. 
Never Married 2.59 2., 
Other 2.73 3. 
>35 
Married, Spouse Present 2.76 4. 
Never Married 3.25 3. 
Other 2.69 4, 
Private Wage and Salary 2.52 4. 
Government 3.43 4. 
Self-employed 2.71 5. 
<35 
Private Wage and Salary 2.48 4.02 
Government 3.29 4,16 
Self-employed 2.74 5.51 
>35 
Private Wage and Salary 2.59 4. 
Government 3.64 4. 
Self-employed 2.69 5. 











Female-Male Ratio, Percent Change 
Hourly Earnings in Female-Male 
Adjusted for Age Ratio of Adjusted 

and Schooling Hourly Earnings 
1959 1969 1959 to 1969 
61 64 4.8 
.63 66 5.2 
61 62 2.2 
.60 63 5.8 
60 64 6.4 
61 62 1.5 
59 66 11.4 
71 74, 3.1 
57 59 4,2 
59 61 3.0 
81 86 6.0 
65 - 69 6.0 
73 70 —3.4 
81 86 6.1 
“wal .80 13.0 
56 57 3.0 
78 .80 2.9 
64 67 4.5 
59 -62 5.2 
79 a7 —2.4 
51 57 11.4 
71 3 2.2 E 
82 84 3.2 
73 69 ~5.4 
54 57 5.1 
76 12 ~5.4 
50 -57 13.9 





Source: 1/1000 Sample, 1960 and 1970 Census of Populakon. Calculations by author. 
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f= CM Flas) | Da Has and 
M= oa (FasKas)/ 2 ae Kas. 


It is, therefore, an average of the results 
obtained by standardizing female hours on 
male wage rates and male hours on female 
wage rates across forty-nine age-schooling 
cells. The percentage change in the ratio 
from ,1959 to 1969 is (100) (Rro— Reo) /Reo 
(calculated from unrounded data). 

The table reveals that the adjusted 
female-male earnings ratio for all whites 
increased between.1959 and 1969 from .61 
to .64, a gain of 4.8 percent. As suggested 
above, this increase, although small, was 
noteworthy given the unprecedented in- 
crease in the female-male employment ratio 


during the same decade. The improvement ~ 


in female earnings was evident in all four 
regions, with all except the North Central 
showing gains of over 5 percent. 

When the sample is disaggregated by 
schooling, we find that the rise in female 
earnings was very large for those with at 
least some college; the sex earnings ratio 
jumped 11.4 percent. For workers with 
twelve years of schooling or less, the in- 
crease was only 1.5 percent. The explana- 
tion for this differerce lies, I believe, in an 
exceptionally rapid growth of demand for 
well-educated women and a relative in- 
crease in supply of less-educated women. 

The demand phenomenon is illustrated 
in Table 2, which lists major industries and 
occupations in order of their rates of 
growth from 1960 to 1970. It is evident 
that those industries and occupations 
which were large 2mployers of well-edu- 
cated women in 1360 were precisely the 
ones that experienced the largest increases 
in demand for labor between 1960 and 
1970. A simple projection based on 1960- 
` 70 industry group growth rates and 1960 
sex-schooling distributions by industry 
group reveals an expected increase in de- 


mand between 1960 and 1970 of 47 percent : 


for well-educated females compared with 
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28 percent for well-educated males and 20 
percent for less-educated females. 

On the supply side two aspects must be 
considered: changes in the number of fe- 


- males in the population relative to that 


of men at the two schooling levels and 
changes in the relative number of females 
employed. We see in Table 3 that al- 


_ though the female-male ratio rose more 


rapidly for the less educated in both cases, 
the differential between schooling groups 
was particularly striking for employment. 
Why did the relative employment of less- 
educated women grow faster than that of 
the more educated when the latter’s rela- 
tive wages were increasing more rapidly? 

It is probably true that the relative 
supply curve of the less educated is some- 
what more elastic than that of the well 
educated. The principal explanation, how- 
ever, is differential shifts in the female la- 
bor supply in response to increases in the 
absolute level of earnings (and other 
reasons) rather than movements along 
relative supply functions in response to 
changes in relative earnings. An increase in 
the general level of wages has very little 
effect on male labor force participation 
rates at any level of schooling. It has some 
effect on well-educated females but a 
greater relative effect on the less-educated 
ones because the well-educated females are 
already at a higher level of participation. 


- Thus the female-male relative supply func- 


tion shifts more for the less educated in re- 
sponse to a rise in the general wage level. 

Disaggregation by age reveals that the 
increase in female earnings was about the 
same for those below thirty-five as those 
above, but further disaggregation by 
marital status or class of worker reveals 
that this is the result of conflicting trends. 
When females and males are compared by 
marital status, the smallest decrease in the 
sex earnings differential is found for mar- 
ried persons. This is not surprising given 
the huge increase in the labor supply of 
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TABLE 2—EMPLOYMENT CHANGE 1960 ro 1970 AND CoLLEGE-EDUCATED FEMALES 
AS PERCENT OF LABOR Force, 1960, By Major INDUSTRY AND OCCUPATION 











Employed Employment College-Educated 
(thousands; in 1970a3s Females as Per- 
Percent cent of Labor 
1960 1970 of 1960 Force in 1960" 
Major Industry Greup 

Professional and related services 7,695  12,7& 166 . 29.8 
Business and repair services 1,607- 2,253 140 5.0 
Finance, insurance, real estate 2,695 3,652 136 8.4 
Public administration 3,086 4,056 131 7.9 
Wholesale and retail trade- 11,793 14,613 124 3.8 
Entertainment and recreation "503 591 117 5.6 
Manufacturing: durable 9.833 11,124 113 <- 1.6 
Construction 3,816 4,212 111 ' 0.7 
Transportation, communication, ; 

public utilities 4,458 4,905 110 2.5 
Manufacturing: nondurable N 7,681 7,758 101 2.4 
Mining \ 654 603 93 1.4 
Personal services 3,862 3,292 85 3.5 

Major Occupation Group 

Professional and technical 6,986 10,831 155 27.0 
Clerical and kindred 9,126 13,035 143 12.9 
Service except private household 5,754 8,065 140 2.8 
Sales workers 4,637 5,267 114. 4.1 
Craftsmen, foremen 8,945 9,996 112 0.3 
Operatives 11,347 12,582 111 0.7 
Managers and administrators 5,626 6,139 109 3.4 
Laborers except farm 3,322 3,213 97 0.1 
Private household workers 1,718 1,093 64 — 





® For industries, experienced civilian labor force over fourteen years of age; for occu- 


pations, over twenty-five years of age, 


Sources: 1970 Census of Population, General Socia! ard Economic Characteristics, 
PC(1)-Cl U.S. Summary, Tables 81 and 82; and 1969 Census of Population, Industrial 
Characteristics, PC(2)-7F Table 21 and Educationa. Attainment PC(2)-5B Table-8. 


married women during the decade.‘ The 


female-male labor force ratio increased 32 ` 


percent from 1960 to 1970 for married 
persons. The increases in the ratio for 
never married and “other” were 6 percent 
and 10 percent respectively. The increase 
in labor force participation of married 
women was particularly great among those 
under age thirty-five, with a noticeable 
effect on the sex earnings differential as 
shown in Table 1. Of the six marital status- 
age classes, only married persons under 


4 This is not because the labor market is segmented by 
marital status, but because the new entrants have less 
earning power than those already in the labor market. 


thirty-five showed a relative decrease in 
female earnings. Indeed, for the never 
married and “other”? the increase was 
greater for those under thirty-five than for 
those abcve that age. 

When the comparisons are made by class 


. of worker, we find that in government, 


where female earnings have been relatively 
highes:, there was actually a small de- 
crease in the earnings ratio between 1959. 
and 1°69. Further disaggregation by age 
reveals that this decrease was concen- 
trated in the over-thirty-five category. One 


` possible explanation is that this is the re- 


sult of zhe strong relation between earnings 
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and seniority in government employment. 
Older women who entered government 
during the decade had less seniority than 
men of comparable age and therefore lower 
earnings. At younger ages seniority in 
government would be more comparable be- 
tween the sexes, and in the private sector 
earnings are not so rigidly determined by 
seniority at any age. 
One variable that highlights the effects 
of role differentiation on female earning 
power is employment status five years 
prior to the census. Of the white males 
twenty-five and over who were employed 


in 1970 and in 1969, only 6 percent were | 


not at work in 1965. The comparable figure 
for white females was 24 percent. Among 


married white femal2s age twenty-five to | 


forty-four, more than 36 percent were not 
at work five years earlier. The comparable 


TABLE 3—FEMALE-MALE RATIOS OF POPULATION 
AND EMPLOYMENT BY LEVEL OF SCHOOLING, 
Non-Farm Wurres, 1960 anp 1970 


Percent Change 








Female-Male in Female-Male 
Ratio Ratio 
196¢ 1970 1960 to 1970 
Population 25-64 ` 
<12 years 1.12 1.17 4 
>12 years ; 81 79 772 
Employment 25-64 é 
<12 years 4r .58 23 
>12 years 41 44 7 





Sources: for population 1960: U.S. Dept. of Commerce, 
Bur. of the Census, U.S. Census of Population: 1960, 
I, Characteristics of tae Population, Part 1, U.S. 
Summary, Washington, Table 173. 

For population 1970: U.S, Dept. of Commerce, 
Bur. of the Census, U.S. Census of Population: 1970, 
Detailed Characteristics U.S. Summary, Washington, 
Table 199. i 

For employment 1950: U.S. Dept. of Commerce, 
Bur. of the Census, U.S. Census of Population: 1970, 
Subject Reports, Educational Attainment, Washington, 
Tables 4 and 5. 

For employment 1970: U.S. Dept. of Commerce, 
Bur. of the Census, 1970 Census of Population, Sub- 
ject Reports, Earnings by Occupation and Education, 
Washington, Tables 1 and 7. 
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figure for males is 8 percent. These differ- 
ences are noteworthy because there is a 
very large differential in hourly earnings, 


about 18 percent, between employed per- 


sons who were at work five years earlier 


‘and those of comparable sex, color, age, 


and schooling who were not. For white 
females in government this differential is 
almost 24 percent! 

This preliminary reading of part of the 
evidence on recent changes does not-con- 
stitute a rigorous test of a theory of female 
wage determination, but I think one con- 
clusion is warranted. If, during a period of 
rapid increase in supply, female earnings 
were more than able to hold their own and 
for some groups show significant gains, the 
long-run prospects for women must be 
viewed as favorable. ; 

In the decades ahead female labor force 
pafticipation is likely to continue ap- 
proaching the male rate, and at some point 
the growth in the female-male employ- 
ment ratio will taper off. Although in the 


_ short run the increased labor force partici- 


pation of women tends to depress female 
earnings, in the long run it will raise them. 
Because they will expect to be in the labor 
force for a significant portion of their adult 
lives, women will be more career-minded 
while attending school, choosing: an occu- 
pation, and investing in themselves after 
they leave school. Employer expectations 
concerning continuity will also change 
with important implications for job and 
training opportunities. 

The women who éntered the labor force 
in large numbers in the 1960’s did not have 
much labor market experience by 1969. 
After the transition, however, the average 
work experience of employed women will 
increase. Moreover, when female labor 
force participation rates stabilize at a high 
level, new entrants will consist primarily. 
of young women who will have been less 
exposed to role differentiation at home and 
in school than those now in the labor force. 
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Education and Home Production 


By ARLEEN LerBow1rz* 


Valuable insights into the labor supply 
of married women have recently been 
gained by analyzing the problem in the 
household production context. Pioneered 
by Jacob Mincer, this approach sees 
women as choosing not simply between 
work and leisure, but between work in the 
home, work in the market, and leisure. 
While income affects the total amount of 
work, its division between home and 
market depends on wage rates, productiv- 
ity in the home, and the price and avail- 
ability of substitutes for the wife’s labor in 
the home. 

Participation of married women in the 
market has, of course, increased dramati- 
cally in the past thirty years; this increase 
in labor force participation has been ac- 
companied by various changes in inputs 
and outputs of houszhold work which have 
only recently come under detailed scru- 
tiny. It appears that over a fifty-year 
period the total time devoted to work in 
the home by urban nonemployed women 
has remained virtually constant at fifty- 
three hours per week (Joann Vanek). But 
since employed women have always de- 
voted less time to household production 
than nonemployed women, and since the 
proportion of women in the labor force has 
been rising, the average time devoted to 
household tasks by all women has been 
falling over the past fifty years. 

* Research associate, National Bureau of Economic 
Research, and visiting assistant professor, Brown Uni- 
versity. This research bas been supported by a grant 
from the National Institute of Child Health and Human 
Development to the Nazional Bureau of Economic Re- 
search. The following paper is not an official National 
Bureau publication since the findings reported herein 
have not yet undergone the full critical review accorded 


the National Bureau’s studies, including approval of the 
Board of Directors. 
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One of the factors drawing women into 
the labor market has been their rising edu- 
cational attainment. But what is the effect 
of the considerable rise in schooling levels 
on production within the home? First, it is 
important to understand how home pro- 
duction varies with schooling. Michael 
Grossman has recently found that a mar- 
ried man’s health is positively related to 
his wife’s schooling level. Lee Benham 
finds evidence to support his hypothesis 
that the earnings of married men are posi- 
tively related to their wives’ schooling. 
Robert T. Michael finds that education 
affects the efficiency with which contracep- 
tion is carried on. In contrast to these 
papers, which relate a woman’s education 
to various household production outputs, 
the present paper will try to determine 
how schooling affects one of the inputs of 
household production, namely, time. Time 
budget data will be used to determine how 
time allocation to various activities varies 
with schooling level. 


J. Household Production and Education 


A striking relationship found consis- 
tently by students. of female labor force 
behavior (e.g., Glen G. Cain and William 
R. Bowen and T. Aldrich Finegan) is that 
more-educated women are more likely to 
be in the labor force. This relationship is 
even stronger when family income is held 
constant (since women with more educa- 
tion tend to have higher family incomes, 
which, ceteris paribus, reduces labor sup- 
ply). The most widely accepted explana- 
tion for this association is that education 
has the nonneutral effect of raising the 
productivity of labor market time more 
than that of time spent in home produc- 
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tion. Thus the “cost” of not being in the 
labor market rises, inducing women to 
work outside the home. 

Moreover, better-educated women can 
also be expected to consume more leisure, 
if family income other than the wife’s 
earnings is positively correlated with the 
wite’s education. It follows that because 
women with more schooling spend a 
greater proportion of their lifetime in the 
labor market, they must normally spend a 
smaller proportion of their time in home 
production, as household production anal- 
ysis would predict from their greater op- 
portunity costs of time. As a result, other 
inputs (purchased goods and others’ time) 
will be substituted for the wife’s time in 
the production of most household outputs 
and, since the relative price of time-inten- 
sive outputs rises, consumption will shift 
to less time-intensive outputs. 

Census data verify that the supply of 
labor to the market is usually greater the 
higher the level of schooling attained by 
the woman. But the census data also high- 
light an exception to this rule: between the 
ages of twenty-five and forty—that is, the 
ages when young children are in the home 
—more-educated women supply no more 
time to the labor market than other 
women (Leibowitz, 1972). 

These labor supply profiles imply that if 
labor supply is determined as the result of 
a process which optimizes the utility of 
household production over the lifetime, 
child care must differ from other kinds of 
household outputs produced throughout 
the entire lifetime. 

In whatfollows, I therefore dotwothings: 
first, I will show that time budget data 
(household production data) are consistent 
with the labor force data—that is, that 
both kinds of data show that more-edu- 
cated women do devote less time to house- 
hold production over the life cycle, but 
more time to child care: Second, I will try 
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to explain why better-educated women 
allocate their time in this way. 


II. Average Time Inputs to Household 
Activities by Education 


Time inputs to various domestic out- 
puts were calculated from time budgets of 
1,296 families collected by Kathryn Walker 
of Cornell University. Table 1 indicates 
that women with up to four years of high 
school spend as much or more of their own 
time as women who had attended at least 
one year of college in the two kinds of 
home production carried on throughout 
the life cycle—meal preparation and 
laundry work. This, and the fact that 
husbands of women with more schooling 
spend greater amounts of time in meal 
preparation, substituting their own time 
for their wives’, is consistent with the 
greater price of time of more-educated 
women. ; 

In spite of their greater price of time, 
however, more-educated mothers spend 
more time in child care, both overall and 
per child. This is particularly striking in 
educational care. This is not due to a sub- 
stitution of the mothers’ time for the 
fathers’ or other persons’, since husbands 
of more-educated women also spent more 
time with their children. 

A study of time use in Indiana families 
in 1961-62 also shows that the greater the 
education of the wife, the more time she 
spent in child care (Leibowitz, 1973). 
Women with college degrees spent more 
than twice as many hours in child care as 
women with less than twelve years of 
schooling, 83 percent more time than high 
school graduates, and 59 percent more 
time than women with one to three years 

1 The cata were collected for the research project on 
Use of Time for Housekold Work in the Department of 
Consumer Economics and Public Policy, New York 
College of Human Ecology, Cornell University. I am 


indebted to Walker and Irma Telling for providing 
these data. 
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TABLE 1-—~Time Inputs ro HCUSEHOLD ACTIVITIES 




















High Low 
Education Education 
Activity Group Group 
Time Inputs tc General Household Production 
(minutes over two days) 
Meal Preparation 
By Wife 153.41 154.39 
By Husband 12.85 10.53 
Laundry—W2fe* 27.26 31.12 
Total Time Inputs to Child Care 
Physical Caze , 
By Wife 129.51. 116.40 
By Husbend 14.90 12.26 
By Others 5.67 4,41 
Educational Care ` 
By Wife 90. 96> 79.17 
By Husband -40.77 31.51 
By Others : 44.74 36.38 
Per Child Time Inputs to Child Care f 
(minutes over two days) 
Physical Care 
By Wife 59.6 48.3 © 
By Husband 6.9 | 5.1 
By Others 2.6 1.8. 
Other Care 
By Wife 41.9 32.9 
By Huskand 18.8 13.1 
By Others 20.6 15.1 
‘Number of Children 2.17 2.41 
Wite’s Preference Rating 
Physical Care - 6.78 6.84 
Other Care 7.43 | 7.28 





® Minutes over one day. 





b Significantly greater at 1 percent level than low education group. 

Notes; Sample sizes for meal preparation and laundry time inputs are 627 and 667 for 
high and low schooling groups. Since child-care averages are calculated only for families 
with children, sample sizes are 493 and 591, respectively. 

“Physical care” includes time spent in bathing, feeding, and dressing children and 
in caring for a sick child. “Other care” was defined as “all activities related to the 
social and educational development of family members, such as: helping with lessons, 
reading to children, taking children to social and educational functions.” 

Preference ratings are averages of ratings of activities by homemakers on a scale 
from a low of 1 (extreme dislike) to 9 (like exceptionally). 


of college completed. The greater time ex- 
penditures of more-educated women are 
seen within age categories of children as 
well as over all families.’ 

Frank Stafford and C. Russell Hill 


2I am grateful to Sarah L. Manning, Purdue Uni- 
versity, Agricultural Experiment Station, Lafayette, 
Indiana, for providing me with these unpublished 
results. l 


(1973a) report that the increase in home 
production time caused by the presence of 
a preschool child is twice as great in high 
socioeconomic status (SES) families as in 
low SHS families. In addition, they find 
that education has a positive impact on 
mothers’ time inputs to children. How- 
ever, time inputs to other household tasks 
tend to fall with education (although 
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there is a tendency for time inputs to rise 
slightly at the highest level). In the next 
section, the allocation of time within the 
household is examined to understand these 
differences by schooling level. 


III. Regression Analysis of Time Inputs 


If the income elasticities of demand for 
home outputs all equaled unity, if the 
elasticities of substitution between time 
and goods in the production of home-out- 
puts were all equal, and if schooling af- 
fected the productivity of time at home 
and in the market equally, we would ex- 
pect to find no relation between schooling 
and child-care time inputs. However, if 
schooling augments the ‘productivity of 
time in the labor market relative to time at 
home—as suggested by the fact that bet- 
ter-educated women supply more time to 
the labor market—the relative price of 
time-intensive goods would be higher for 
better-schooled women. 

It is widely believed that relative to 
other home activities care of preschool 
children is time-intensive. Thus better- 
educated women face a higher price of 
child care due to their higher opportunity 
cost of time. This is one rationale for the 
smaller number of children desired (and 
produced) by more-educated women 
(Robert Willis and Michael). Yet while the 
= cost of child care is higher for better- 
educated women, they devote more time 
to child care, both in total and per child. 
As contrasted with other home output not 
concentrated in the child-rearing years, 
child care must thus be characterized by 
one or more of three factors? 


1. greater income elasticity; 

2. smaller (larger) price elasticity and 
elasticity of substitution between 
time and goods relative to other 
household outputs, if education raises 


3 For the derivation of these results, see Leibowitz 
(1972). 
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(lowers) market productivity relative 
to home productivity; f 

. greater education-induced increases 
in home productivity relative to 
market productivity, given price and 
substitution elasticities. 


ia) 


To determine how these factors operate 
to counteract the relatively greater cost-of 
child care for more-educated women, I 
undertook more detailed analysis of the 
Cornell data. Time inputs for each of four 
household activities were regressed on 
measures of the presence of substitutes 
(such as capital goods and time inputs by 
others), productivity factors (such as 
wife’s education and age), and demand 
factors (such as family income and num- 
ber of children in various age classes), 
which increase the marginal productivity 
of time in the home and should be posi- 
tively related tc time inputs. 

In Table 2 we see that time inputs to 
meal preparation depend on demand fac- 
tors and decrease monotonically with in- 
increasing age of children. The income 
proxies (rooms per capita and husband’s 
education) are positively but not signifi- 
cantly related to time inputs. For each ten 
minutes devoted to meal preparation by 
the husband, the wife reduces her input to 
this task by five minutes—suggesting that 
husband’s time in meal preparation is a 
substitute (albeit a highly imperfect one!) 
for the wife’s time. Among the produc- 
tivity variables, education has no signifi- 
cant impact on time inputs to meal prepa- 
ration, but older women spend more time 
at this activity. 

In laundry work, capital goods signifi- 
cantly affect the time required for a given 
number of loads washed or a given family 
size.4 For example, the housewife who 
uses a nonautomatic washer spends thirty- 
nine minutes more in washing than one 
who uses an automatic washer. More- 


4 Regressions not shown. 
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TABLE 2—REGRESSION ANALYSIS OF TIME 
Inputs TO HOUSEHOLD PRODUCTION 








Meal Laundry 





Time Spent In: Preparation Work» 
No. of children under 1 year 22.73 
(4.67) 
No. of children 1-year-old 20.39 
: (4.13) 
No. of children 2-5 18.28 
(7.58) 
No. of children 6-11 16.14 
(8.52) 
No, of children 12-18 6.52 
(2.78) 
Wife’s education .02 —2.29 
(.01) (1.96) 
Husband’s education 1.16 —.75 
(.70) (~ .81) 
Age of wife 92 
(3.95) 
Husband’s time input —.51 
(—5.74) ‘ 
Rooms per capita ` 1.61 35 
(.40) (,23) 
Nonautomatic washer used* 38.53 
(7.8) 
Dryer used? -9.69 
(—4.51) 
Washer-dryer usede 8.01 
(.95) 
No. of loads of wash 13.69 
(21.7) 
Laundromat usede 6.59 
(1.89) 
Cc 94,72 11.92 
(7.61) (2.40) 
R? 14 46 





a Minutes over two days. 

b Dummy variables equal to 1 if statement is true, 
zero otherwise. The omitted categories are automatic 
washer and line drying. 

Note: t-values in parentheses, 


educated women have more and better 
quality capital goods, but even with these 
factors held .constant in the regression, 
education still serves to decrease time in- 
puts to laundry work. 

In Table 3, we sea time inputs to physi- 
cal care of children are closely related to 
the number and ages of children. While 
each child under one year requires an addi- 
tional 208 minutes of care over a two-day 
period from his mother, a one-year-old 
adds 112 minutes, and each two- to five- 
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year-old adds only 26 minutes. Older 
children may reduce the demands on the 
mother’s time, presumably by helping 
with the feeding and dressing of younger 
siblings. 

The productivity effect, measured by 
the wife’s education, is positive but not 
very significant. The weak effect of educa- 
tion on time devoted to child care probably 
reflects. the outcome of two opposing 
forces: a negative substitution effect, 
whereby education raises the wife’s po- 
tential market wage, pulling her into the 
labor market; and a positive substitution 
effect whereby education increases home 
productivity and orients the wife toward 
home production. 

The income proxies, husband’s educa- 
tion and rooms per capita, are not signifi- 
cantly different from zero. The latter has 
the wrong sign possibly because greater 
numbers of rooms indicate not only 
greater income but also greater demand for 
time in such activities as cleaning. Women 
who prefer physical care spend more time 
at it than women who rate it less highly. 

While husband’s time is a substitute for 
the wife’s in meal preparation, this is not 
the case for physical care. The significant 
positive coefficient on husband’s time in- 
puts indicates that, for each ten minutes 
the husband spends in physical care, the 
wife puts in an additional four minutes. 
This is not merely an indication of the 
family’s tastes (since these are controlled 
for by the “preference” variable), but may 
indicate true complementarity—increased 
inputs of husband’s time increasing the 
marginal productivity of the wife’s time 
inputs. Time spent by others in the care of 
children had no significant effect on the ` 
mother’s time inputs. 

The sample was next divided into a 
high-education group including 493 women 
with some college training, and a low- 


5See Table 1 for a definition of the preference 
variable. 























Noie: t-values in parentheses. 


education group including 591 women who 
had not gone beyond high school. Time 
input regressions run on the two sub- 
samples indicate that husband’s time is 
more complementary for the high-educa- 
tion group. Time inputs by others—older 
children and adults other than the parents 
—seem to act as substitutes for own time 
in the low-education group, but not for 
those with more schooling. - 


The next three equations deal with time © 


inputs to other care—which includes time 
spent in social and educational activities 
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TABLE 3—-REGRESSIONS ON TIME INPUTS TO CHILD CARE 
Physical Care Other Care 
Schooling Group: All High Low Alt : High Low 
No. of children under! 207.5 214.8 204.9 23.42 6.62 46.84 
(26.24) (19.02) (9.97) (3.50) G71) 4.84) 
No. of children 1 year 111.6 114.88 114.81 30.53 36.70 . 29.78 
(14.52) (9.99) (11.63) . (4.52) (3.71) (3.19) 
No. of children 2-5 26.34 19.81 36.55 18.03 15.13 21.96 
7 (6.92) (3.59) (7.55) (5.40) (3.26) (4.55) 
No. of children 6-11 —4.91 —4.03 —.48 15.47 17.99 14.14 
©. (4,25) (— .96) (—.13) (5.84) (4,77) (3.78) 
No. of children 12-18 —6,99 —5.00 —4.41 94 13 3.27 
(— 1.88) (—.93) (—.99) (.28) (—.15) - (74) 
Wife’s education 2.96 6.90 5.70 35 —5,45 —2.95 
(.91) . (.97) (.85) (12) (—.95) (— .48) 
Husband’s education 1.62 60. 2.08 3.48 —2,19 —3.54 
, (.64) (.05) (.66) (1.57) (—-.65) (—1.20) 
Age of wife 1.45 77 2.03 32 rth 1.23 
(1.82) (.57) (2.08) (.46) (—.72) (1.36) 
Husband's time input 389 .53 27 .287 «25 344 
(4.18) (3.91) (2.05) (7.46) (4.73) (6.24) 
Rooms per capita —11.84 25 —.42 6.17 3.08 9.47 
(~1.41) (.34) (— .66) ` (84) (.29) (.93) 
Husband’s age —1.65 —1.63 —1.74 — .63 .22 —1.44 | 
(—2.21) (—1.31), , | (—1.87) (—1.05) (.22) (—1.67) 
Care by others — .005 -20 . —.14 — 04 .010 — .123 
; (— .05) (1.18) (—1.07) (—1.74) (.33) (—3.40) 
Preference 3.94 3 3.96 3.83 55 ~ 78 1.14 
? (3.03) (1.99) (2.20) (.48) (— .36) (.57) 
C 68.92 71.52 46.53 53.27 84.01 32.28 
(2.45) (1.70) (1.17) (2.04) (2.11) (.55) 
R? .65 .68 


.63 AS 16 18 





with children. Time inputs are again 
clearly related to the number and ages of 
children. Again the husband’s time inputs 
are complementary to the. wife’s time, 
while time inputs by others are only weak 
substitutes for the wife’s time. For each 
100 minutes of care by others, the wife 
reduces her own time inputs by only three 
minutes. The positive coefficient on hus- 
band’s education may reflect a positive 
income effect, but rooms per capita, the 
second income proxy, is not significantly 
related to time inputs. 
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Time inputs by otkers have a negative 
impact on time spent with children by less- 
schooled mothers (which is significant at 
the 1 percent level), but they have no 
' effect on time inputs by mothers with 
more schooling. That is, mothers with less 
schooling act as if time inputs by older 
children and other adults are a better 
substitute for their own time than do the 
more-educated mothers. 

The substitutes—baby sitters, grand- 
mothers, other children over six—are 
more similar in education and ability to 
the mothers with little schooling. How- 
ever, if education increases the produc- 
tivity of time in child care, more-educated 
women would find these other workers 
relatively unsatisfactory substitutes. In 
fact, mothers in the high-education group 
spend the same amount of time in child 
care whether or not other workers also 
care for their children. 

Consistent with these results is Stafford 
and Hill’s finding (1973b) that in high- 
status families (defined by husband’s edu- 
cation or occupation) time-inputs to pre- 
school children are invariant with the 
number of other children in the family, 
while, in low-status families, mothers re- 
duce their time inputs to: preschool chil- 
dren as family size increases. This be- 
havior on the part of more-educated 
mothers, in addition to their greater price 
of time, increases the “cost” to them of 
children and acts to reduce their demand 
for numbers of children. Further, since the 
mother’s time inputs will not be reduced 
when older childrer. care for their younger 
siblings, there is less incentive for wide 
spacing of children on the part of more- 


educated mothers. In fact, Sue Ross has. 


shown that more-educated mothers have 
shorter intervals between births. 

The fact that more-educated women 
spend more of their own time in child care 
in spite of the higker price of their time is 
due partly to the low substitution elas- 
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ticity with other inputs, as contrasted 
with two other household activities. Edu- 
cated women tend to be in high-income 
families and have a greater productivity 
of time in child care relative to other 
household activities; both factors raise 
the demand for time in child care (Leibo- 
witz, 1972). Despite the income proxies’ 
lack of statistical significance, there is 
inferential evidence for the family income 
effect, since the fact that husbands and 
other adults in families where the wife is 
highly educated devote more time to child 
care can scarcely be explained by the 
greater productivity of more-educated 
‘women’s time. 

The historical evidence also supports 
the hypothesis that the income elasticity 
of demand for own time in child care is 
high. Vanek finds in samples ranging back 
to 1926 that higher SES women spend 
more time in child care, and that “con- 
temporary nonemployed women spend 
about ten hours a week more in family 
care than women in earlier samples.” That 
the income elasticity of child care exceeds. 
that for other housework can also be in- 
ferred from Vanek’s finding that con- 
temporary women lower their standards 
for housework when child-care demands 
are highest. 

The considerable time devoted to child 
care by better-educated parents represents 
substantial investment in the human 
capital of their children. The finding that 
time investments are greater for more- 
educated mothers helps to explain the ob- 
served positive correlation between chil- 
dren’s achievement and their mother’s 
schooling (J. Kagan and H. A. Moss). In- 
deed, evidence is beginning to accumulate 
that these investments affect not only the 
early achievement of children but also 
their ultimate level of schooling (Leibo- 
witz, 1974b). 

The time allocations of more-educated 
women in the 1920’s foreshadowed the 
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allocation decisions of all women in the 
1960’s. If the contemporary sample also 
forecasts the future, we can cautiously 
predict that, when the average woman has 
more schooling and higher income than 
today, she will indeed spend a greater pro- 
portion of her lifetime in the labor force. 
Although she will probably spend less of 
her increasingly valuable time in most 
home production activities, she is likely to 
spend even more of it with her children. 
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The Effects of Government Expenditures 
and. Taxes on Female Labor 


By MICHAEL J. Bosxin* 


It is well known that government ex- 
penditures and taxes affect virtually all 
economic activity, including the allocation 
of work effort between the market and the 
home, the accumulation of human and 
physical capital, marriage, divorce and 
fertility behavior, coasumption decisions, 
retirements and bequests as well as the 
timing over the life cycle of all of these 
activities.1 It is not commonly known, 
however, that for a number of important 
activities the public budget affects male 
and female labor differently, both because 
of numerous special provisions in the tax 
laws and because males and females (or 
husbands and wives) sometimes respond 
differently to the same incentives. Exam- 
ples of the former include income splitting 
under the income tax and the spouse’s 
benefit under the social security system. 
Examples of the latzer include the effects 
of taxes on market labor supply and occu- 
pational choice. The purpose of the present 
paper is to present an overview of some of 
the most important of these effects, to- 
gether with some preliminary empirical 
evidence on their absolute magnitude and 
relative importance. 

My method of presentation is to discuss 
the major economic decisions and the 
effects of government expenditures and 


* Stanford University. This paper presents a brief, 
nontechnical overview of research in progress. I am 
indebted to Victor Fuchs for encouraging me to pursue 
this topic and for valuable comments, and to Mark R. 
Killingsworth for several excellent suggestions. 

LOf course, government expenditures and taxes 
affect the cyclical performance of the economy; while 
the effects of such cyclical behavior on female labor are 
not unimportant, we shall not deal with them here. 
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taxes upon them roughly in life-cycle order 
and in the context of a model of expected 
utility maximization. While this approach 
facilitates the discussion, it is important to 
note that these resource allocation de- 
cisions are made (and continually revised) 
simultaneously and that the allocative and 
distributive effects of any particular tax 
device or expenditure program depend 
upon the other taxes and expenditures in 


‘the system. At the general and nontechni- 


cal level of this presentation, such general 
equilibrium effects, which form a large 
part of my current research, are mostly 
ignored. However, some preliminary indi- 


cations of the combined effects of several 


taxes are presented where they seem im- 
portant and are known empirically. _ 


I. Conceptual Framework 


We assume that individuals behave so 
as to maximize the expected present value 
of utility over their lifetime. Utility at any 
point in time is a function of the consump- 
tion of market goods and services and 
household goods and services and of be- 
quests made to others. Market goods and 
services are purchased directly, whereas 
household goods and services must be 
produced with purchased capital and the 
time of the individual (and perhaps the 
time of other individuals). The individual 
starts “life” (say at age 18) with endow- 
ments of physical and human capital. 
Human capital is produced with inputs of 
time; the individual may borrow and lend 
nonhuman assets at a given rate of return. 
The budget constraint of the individual 
requires that the present value of con- 
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sumption (including the value of time used 
for work in the home or human capital 
accumulation) not exceed “full wealth” 
(human plus nonhuman) net of taxes and 
transfers.: The fixed time available per 
period is allocated among market and 
household work and human capital ac- 
cumulation. 

From such a formulation, given specific 
utility and production functions, we may 
derive the optimal levels and time patterns 
of the individual’s market labor supply, 
work in the home, human and physical 
capital accumulation and bequest.? These 
in turn depend upon age and the levels and 
time patterns of real after-tax wage and 
rental rates, rates of return to human and 
nonhuman capital, the price of market 
output, the risk aversion of the individual 
and the initial holdings of human and 
nonhuman wealth. Hence, various tax 
devices and government expenditures 
which affect these parameters in turn 
affect all of the activities, mentioned 
above. While the interaction of all of the 
effects of.a tax- or expenditure-induced 
change in any of these parameters is quite 
complex, we note the following effects and 
their probable results. 
'. Wage effects. Recent work (see Boskin, 
1973a, and Robert Hall) suggests that the 
wage elasticity of wives’ market labor 
supply is positive and much larger than 
that of husbands. Thus, tax-induced re- 
ductions in the ‘after-tax wage directly 
reduce female labor supply. This is rein- 
forced by two indirect effects: the reduc- 
tion in time spent in the market reduces 
learning-by-doing (i.e., reduces gains in 
market productivity ‘generated during 
time devoted to market work), and/or 
accelerates the depreciation of market 
skills relative to home skills (see Jacob 


2 One may also incorporate marriage, divorce and 
fertility behavior into the analysis by examining the 
efficient production of household output. See Gary 
Becker. 
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Mincer and Solomon Polachek). Both in- 
direct effects reduce the wage, and hence 
female market labor supply, still further. 

Tax-induced reductions in the real 
market wage also directly affect the return 
to, and thus the actual amount of, invest- 
ments in human capital. This phenome- 
non has received relatively little attention, 
so not much is known about sex differ- 
ences in the rate-of-return or wage elas- 
ticity of such investment. However, my 
own results on occupational choice (1974) 
suggest that this particular market-spe- 
cific human capital investment is highly 
wage elastic. Further, decreases in the 
posttax wage make it relatively more 
desirable to specialize in types of human 
capital accumulation specifically useful in 
household, as.opposed to market, produc- 
tion, and it is females who are more likely 
to spend a greater relative percentage of 
their time in household production ac- 
tivities than men. 

Wage changes also produce two types of 
“cross” effects. The first is the familiar 
cross-wage effect on the market labor 
supply of other household members, which 
may be decomposed into cross-substitution 
and income effects. While economic theory 
implies that the cross-substitution effects 
for different members are equal, it places 
no restrictions on the total cross-wage 
effects. The scanty available empirical 
evidence (see Boskin, 1973a) suggests that 
wives’ market labor supply is more sensi- 
tive to changes in the husbands’ wage than 
vice versa and that the effect is negative. 
Thus, to a limited extent, the negative 
cross-wage effect offsets the differential 
own-wage effect. 

The second ‘‘cross” effect of wage 
changes relates to nonhuman capital ac- 
cumulation. The wage-induced decrease in 
human capital accumulation produces an 
income and cross-substitution effect on 
nonhuman capital accumulation. The for- 
mer operates to decrease, and the latter to 
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increase, nonhuman ca>ital accumulation. 
There is very little empirical evidence on 
these effects. 

Finally, we note that the general 
equilibrium consequences of a tax-induced 
change in- after-tax market wage rates 
depend upon the elésticities of factor- 
substitution in market and household pro- 
duction, the elasticity of demand for 
market output, factor intensities, and 
factor shares and that such a change may 
entail changes in the price of capital and 
the shadow price of household labor. These 
in turn have their owr. effects, and it is the 


net effect of all of these changes, i.e., the. 


reduced form of the general equilibrium 
system, in which we are interested. 

Nonwage income. effects. We generally 
argue that goods are normal—that, ceteris 
paribus, as income inzreases, more of each 
good is demanded. Hence, a tax-induced 
decrease in nonwage income tends to de- 
crease the demand fcr leisure—time spent 
out of the market—end the accumulation 
of both-market- and home-specific human 
capital. It does appear, however, that at 
least in the case of market labor supply, 
income effects differ slightly for husbands 
and wives, but are quite small (see Boskin, 
1973a). . 

Rental price of nonhuman capital effects. 
The effects of tax changes on the rental 
price of nonhuman capital, and hence on 
its rate of return and on the allocation of 
time, are a bit more subtle than the direct, 
effects of wage changes. Factor-substitu- 
tion, factor-intensity and demand con- 


siderations influence the allocation of the © 


capital stock—-also the labor force—be- 
tween the market and the home; this in 
turn may alter the wage rate. 

A decline in the rate of return to capital 
may induce a decrease in savings which in 
turn entails a cross-substitution effect 
tending to increase, and an income effect 


tending to decrease, human capital ac- ` 


cumulation. Some empirical evidence, 
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however, suggests that private savings are 
quite insensitive to changes in the rate of 


_ return (see Paul David and John Scad- 


ding). 

Effects of uncertainty. The responses of 
market labor supply, human capital ac- 
cumulation and savings to changes in risk 
are again quite complex and depend upon 
whether nonwage income, the rate of re- 
turn to capital, or wage rates are uncer- 
tain. For example, a risk-averse individual 
will hedge against an increase in income 
uncertainty by saving more and working 
more in the market. When factor returns 
are uncertain, however, the net effect of an 
increase in risk is not analytically determi- 
nate, as it is composed of a substitution 
effect away from the more risky factor and 
the income effect mentioned above work- 
ing in the opposite direction. There is also 
a stochastic cross-substitution effect about 
which nothing can be said a priori? Un- 
fortunately, empirical evidence on male- 
female differences—if any—in behavior 
toward risk is not available. 

How, then, do ‘specific tax and expendi- 
ture programs fit into this general picture? 
Which effects do they have? Are they large 
enough to be important? What are the net 
effects of the tax and expenditure system 
combined? To this we now turn. 


IL. Effects of Taxes 


Of the many effects of taxes on female 
labor, the most important are probably 
those of the individual income and payroll 
taxes on market work effort and human 
capital accumulation. The wage effect of 


3 It might be useful to point out that uncertainty and 
the incentive for family formation are directly related. 
While the variance of the sum of the incomes of hus- 
bands and wives will increase or decrease depending 
upon whether their incomes are positively or negatively 
correlated, the variance of per capita income will 
decline so long as the two incomes are not perfectly 
correlated. Hence family formation (or any other tvpe 
of income sharing) can be used as a hedge against the 
vagaries of labor and financia] markets. 
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these tax devices depends upon their 
marginal, and the income effect upon their 
average, rates. Federal, and state and 
local, individual income taxes and (both 
parts of) the payroll tax substantially re- 
duce real after-tax wage rates even at 
modest levels of gross income. Even if 
these taxes were levied at flat rates on all 
income, they would still drive female labor 
out of the market into the home, since 
household labor is untaxed and, as noted 
above, the market labor supply of wives is 
more wage elastic than that of husbands. 
This effect is reinforced by a variety of 
special provisions of these two taxes. 
First, the progressive rate structure 
combines with the income splitting pro- 
vision to drive the marginal tax rate on 
the first dollar earned by the second earner 
in the family—usually the wife‘—up to the 
rate on the last dollar earned by the first 
earner (see Boskin, 1973b). This heavy 
taxation of market, as opposed‘ to house- 
hold, labor tends to reduce both market 
labor supply and market-oriented human 
capital accumulation by (present or pro- 
spective) wives, since it reduces the after- 
tax wage and the rate of return to such in- 
vestment by a percentage no less than the 
marginal tax rate. Since this rate of return 
also depends upon the extent and timing 
of market work, the market labor supply 
disincentive reinforces, in sort of a vicious 
cycle, this disincentive to accumulate hu- 


man capital. It is further reinforced by any: 


reductions in learning-by-doing or by 
relatively more rapid depreciation of 
market skills in the home than in the 
market. Worse yet, husbands reach their 
peak earnings, and hence marginal tax 
rates, at the time many women consider 


4 This may be due to a comparative advantage in the 
home for female labor, role discrimination, or cultural 
and psychological factors. We eschew any attempt at 
examining this important question here; what is im- 
portant for our purposes is that, for whatever reason, it 
is usually female labor which moves between market 
and household work. 
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reentering the labor force after rearing 
their children. 

Probably less important than the income 
splitting provision are the dependent ex- 
emptions and certain deductions which 
tend to lower the price of inputs into 
household production. The exemptions 
and the deduction for employment-related 
expenses for the care of a dependent reduce 
the cost of children, which are comple- 


‘mentary to female labor, whereas the de- 


duction of mortgage interest and the exclu- 
sion of the imputed income of owner- 
occupied homes reduce the cost of house- 
hold capital, which may substitute for 
female labor. The net effect on household 
labor again depends upon whether the in- 
centive to substitute capital for labor in 
household production is as strong as the 
incentive to produce more household 
output. 

Income averaging, income splitting and 
the progressive rate structure all combine 
to reduce risk and hence to offset the rela- 
tively larger market labor supply and 
capital accumulation generated under in- 
come uncertainty; income splitting also 
reinforces the income uncertainty incen- 
tive to marry. The empirical importance 
of changes in risk on market labor supply 
and capital accumulation is unknown. 

Finally, the payroll tax places a ceiling 
on taxable earnings. This converts the 
tax’s wage effect into an income effect for 
persons with earnings above the ceiling; it 
thus tends to increase market labor supply 
relative to a tax of equal yield levied at 
lower rates over all earnings and to reduce 
the disincentive to accumulate human 
capital caused by such a tax. It also in- 
duces employers to substitute skilled for 
unskilled, and avoid part-time, workers, 
which again tends to shift female labor into 
the home. 

The effects of taxes on capital on the 
allocation of work between the market and 
the home and on capital accumulation by ` 
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type are both less clear analytically and 
more difficult to establish empirically than 
the analogous effects of taxes on earnings. 
While taxes on capital in the market, such 
as the corporation income tax, the relevant 
part of the individual income tax and the 
commercial property tax, induce a substi- 
tution of labor for czpital in the produc- 
tion of any given level of market output, 
they also tend to raise the price of market 
output and induce a substitution of house- 
hold output in consumption. The net out- 
come on the allocation of labor between 
the market and the home depends upon 
the relative weights of factor substitution, 
demand and factor intensity effects; my 


previous work (Boskin, 1973c) suggests . 


that the relatively heavier taxation of 
market than household capital is likely to 
drive labor—and it is. usually wives that 
are most sensitive in this movement—into 
the home. The effect. of such taxes on 
human capital accumulation is still more 
subtle and . analytically indeterminate. 
The risk effects of income and capital gains 
taxation on market labor supply and hu- 


man capital accumulation again are quite 


complex, depending in part upon the de- 
gree of risk aversion. 

Finally, the tax system also affects be- 
quests. If bequests are normal goods, the 
income effect of the tax system reduces 
bequests. The estate and gift tax creates an 
incentive to bequeath in the form of 
human capital (paving for an education); 
it also contains a spouse’s exemption. 
There is no capital gains tax on assets 
passed on at death and this influences the 
pattern of bequests over the life cycle, It is 
an open question as to whether males and 
females respond differently to changes in 


endowments of human and nonhuman 


capital. 


III. Effects of Government Expenditures 
and Transfers 


. When the public sector spends tax pro- 
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ceeds differently than the private sector 
would have spent them in the absence of 
the taxation, it induces a set of factor and 
product price changes and a reallocation of 
resources. Since the public sector probably - 
has a higher marginal propensity to con- 
sume market output than does the private 
sector and since market output is rela- 


. tively labor-intensive (see Boskin, 1973c), 


the net effect is to increase the rate of 
return to labor relative to capital, to drive 
up the relative price of market output, and 
probably to attract labor into the market. 
This effect is reinforced by the usually 
labor-intensive nature of direct public pro- 
duction of goods such as education. 

Most transfer programs tend to work in 
the opposite direction. The most obvious 
example is the welfare system. For exam- 
ple, the income guarantee and the ex- 
tremely large implicit tax rates in Aid to 
Families with Dependent Children create 
a strong market labor supply disincentive 
at the lower end of the income scale. It also 
creates an unfortunate incentive for fami- 
lies to split up. Finally, it operates, as does 
the unemployment insurance system, to 
reduce income uncertainty and produces 
the effects noted above. 

The structure of social security benefits 
creates a number of conflicting incentives. 
The benefit formula creates a strong incen- 
tive to participate in covered employment 
at least long enough to qualify for benefits. 
The system also may partially displace 
private capital accumulation. However, 
the spouse’s benefit provision entitles a 
wife (or husband) to one-half of her (his) 
spouse’s benefit. Since the benefit is the 
larger of the “own” benefit and one-half of 
the spouse’s benefit, wives have little in- 
centive to become covered under social 
security unless they expect an “own” en- 
titlement substantially in excess of one- 
half of their husband’s entitlement. Fur- 
ther, the widow’s benefit acts as savings 
insurance for married persons. The benefit 
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structure still retains a substantial im- 
plicit tax on earnings (beyond $2,400 a 
year) for social security beneficiaries. 
Finally, the extensive system of pub- 
licly financed education transfers resources 
between generations, i.e., effects tax-free 
social bequests of human capital. This be- 
quest may be larger than would be forth- 


coming, due to external benefits, from the . 


private sector and probably partially 
offsets the effect of the tax system on 
human capital accumulation. 


IV. Conclusion 


The net effect of the tax system is clearly 
to drive female labor out of the market 
into the home and to reduce the (market- 
oriented) human capital accumulation of 
women relative to men. These effects may 
be slightly offset by government expendi- 
tures on goods and services, but they are 
reinforced by existing transfer programs. 

The net effect of the public budget is 
thus to introduce a substantial misalloca- 
tion of resources.® With the social marginal 
product given gross-of-tax and private de- 
cisions made net-of-tax, society suffers an 
unnecessary cost in driving a wedge be- 
tween the marginal social product of labor 
in the market and the home. I have else- 
where (Boskin, 1973c) estimated a rough 
lower bound on this annual welfare loss to 
be $20 billion (although a minor part of 
this is due to the misallocation of the capi- 


5 I assume that these distortions are not justified on 
other grounds. 
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tal stock). To this must be added the an- 
nual benefits which society foregoes due 
to underinvestment in human capital. 
These tax-induced misallocations of re- 
sources are largest for female labor. This 
deadweight lass to society, it seems to me, 
is too large to ignore in formulating tax 
and eependictire policy. 
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PRODUCTION AND THE AGGREGATE 
DEMAND FUNCTION FOR LABOR 


The Elasticity of Substitution and 
Cyclical Behavior of Productivity, 
Wages, and Labor's Share 


By Tuomas J. SARGENT AND Net WALLACE* 


It is commonly asserted that the be- - 


havior of time series on output, capital and 
labor implies almost nothing about the 
value of the elasticity of substitution be- 
- tween capital and labor, o./ In what follows 
we show that in Robert E. Lucas’s frame- 
work, the behavior of time series on out- 
put, capital and lebor, on the contrary, 
has very sharp implications about the 
value of o. l l 
Lucas was interested in reconciling di- 
minishing returns to labor with two long- 
standing and paradoxical empirical obser- 
vations: the procyclical behavior of output 
per manhour (reflected in, for example, 
time-series estimates of the Cobb-Douglas 
production function showing increasing 
returns to manho1rs);? and the Dunlop- 
Tarshis observation of the failure of 
average hourly real earnings to move 


*  * Department of Economics, University of Minne- 
sota, and consultants, Federal Reserve Bank of Minne- 
apolis. This paper was financed by the Federal Reserve 
Bank of Minneapolis, which is not, however, responsible 
for the opinion expressed here. 

1 For example, see Robert E. Hall and Dale Jorgenson. 

? Estimates of the Cobb-Douglas production function 
with constant returns to scale for time series typically 
show constant or increasing returns to man-hours and 
approximately zero or negative returns to capital. See 
Ronald Bodkin and Lewrence Klein and Lucas. These 
empirical results are widely ignored; for example, see 
Franklin M. Fisher. Fisher proceeds as though the time 
series estimates of the constant returns Cobb-Douglas 
function yield a capita. elasticity of about .25. 


countercyclically, in apparent contradic- 
tion of the postulates of both Keynes and 
the Classics.3 Lucas’s model effects a 


‘reconciliation by noting that the labor- 


capital ratio varies systematically over 


' the work day, leading to systematic dif- 
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ferences over the day in the marginal pro- 
ductivity of labor. His theory explains the 
paradoxical observations as resulting from 
the way data have been averaged over the 
day. The model provides one indication of 
the probable returns to taking seriously 
Nicholas Georgescu-Roegen’s call (p. 9) 
for a more careful treatment of the length 
of the work day in the analysis of produc- 
tion. Here we point out that Lucas’s in- 
genious explanation of the paradoxical 
cyclical behavior of both output per man- 
hour and average hourly real earnings 
seems to require that o be (much) less than 
unity. 

In the usual model, if ø is less than unity, 
the distributive share of labor is a counter- 
cyclical variable. But in the post-World | 
War II period, labor’s share has failed to 
display a pronounced countercyclical pat- 
tern.’ Here it will be shown that in the con- 


` 3 For a summary of the empirical literature on the 


‘cyclical behavior of the average real wage bill per man- 


hour, see Bodkin. , 

4 It is frequently asserted, largely on the basis of 
observations drawn from the Great Depression, that 
labor’s distributive share is countercyclical. However, 
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text of Lucas’s model, labor’s distributive 
share need not move countercyclically and 


can even move procyclically if ø is less- 


than unity. 

Following Lucas, we suppose that during 
,the time period between t and t+1 produc- 
tion at instant t+s is governed .by the 
instantaneous aggregate production func- 
tion 


(1) y+ s) = fla(t + s), k] 
- t=0,1,2,3,...; O<s<1 
a JaA 


where y(t+s) is the rate of real output per 
unit of time at instant t+s, n(t+s) is the 
stock of employment at instant t+s, and 
k(t) is the capital stock, which is assumed 
to be constant over the time interval be- 
tween t and t-+1. We assume that f(n, k) is 
linearly homogeneous in m and k. The 
period: between t and t+1 can be thought 
of as one day, being divided into several 
work shifts. All firms in the industry or 
economy are assumed to be identical, the 


the data indicate that labor’s share has not behaved 
strongly countercyclically in the United States during 
the post-World War II period. Regressing two measures 
of labor’s share against time and the unemployment 
rate (Um) gave the following results for quarterly data 
for the United States from 1948I-1971IV: 


Sip = 4961 + .000089t — .00028 Un, 
(.0041) (.000034) — (..00080) 


Ri = .0494, d.w. 


Sa = 65571 — .000159t + .00024 Um 
(.0040) . (.000033)  (.00078) 


Ri = .1850, dw, = .17 


16 


1i 


Standard errors are in parentheses. Here sı is compen- 
sation of employees minus the government wage bill 
divided by GNP minus the government wage bill; s2 is 
compensation of employees plus .65 times income of 
unincorporated businesses minus the government wage 
bill divided by GNP minus the government wage bill. 
Neither share concept moved strongly with the unem- 
ployment rate. For discussions to.the effect that labor’s 
share has failed to move countercyclically during the 
postwar’ period in a number of Western European 
countries, see Jean Marchal and Bernard Ducros 
(pp. xxvii-xxvili, p. 74). 
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rate of production in each firm being de- 
scribed by equation (1). 

Suppose now that the representative 
firm is faced with a real wage w(t-+s) at 
which it can hire all the labor it wishes at 
instant t-s. The real wage is assumed to 
vary over both t and s in the particular 
fashion described by 


(2) w(t + s) = wo(t)d(s). 


The real wage at instant t+ s equals the 
product of the “straight-time” real wage 
w(t) and the premium ¢(s). The premium 
function is assumed not to change from day 
to day, and so does not depend on t. We 
can let o{s) take on the value unity for 
straight-time work, and take on a value 
greater than unity for, e.g., the graveyard 
shift or “overtime.” 

The firm maximizes daily profits with 
respect to employment at each instant 
during the day. It accomplishes this by 
equating the marginal product of labor 
with the real wage at each instant: 


(3) afinite +s), 2(t)]/an(t + s) = wo(t)o(s) 


Since fan <0, employment at instant t-+-s 
varies inversely with ¢(s). That is, the 
firm hires fewer workers on “later” shifts 
because it must pay higher real wages for 
work during those hours. At the margin, 
then, workers on “later” shifts are more 
productive than those or “earlier” ones 
because they work with more capital per 
man. i 

Lucas pointed out that where employ- 
ment and output are determined by (1), 
(2), and (3), “daily” output per manhour 
may or may not vary inversely with the 
manhours-capital ratio, even though di- 
minishing returns to labor prevail at each 
instant. That is, even though instan- 
taneous output is related to instanta- 
neous employment via equation (1), it 
is not in general true that “daily” output, 
Ji y(t+s)ds, is related to “daily” man- 
hours, f3 #(t+s)ds, by 
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fx 4 s)ds = fl f n(t + s)ds, x) |. 


(Since integration is over [0, 1] through- 
out the paper, we omit the limits.) Di- 
minishing marginal returns to instanta- 
neous employment is simply not sufficient 
to imply diminishing returns of daily out- 
put with respect to daily manhours. 
Furthermore, even though the instanta- 
neous real wage obeys (3), and so varies 


inversely with the instantaneous employ- - 


ment-capital ratio, there is no implication 
that average hourly rzal earnings over the 
day varies inversely with the daily man- 
hours-capital ratio. As a result, the para- 
doxical empirical observations that aver- 
age hourly real earnings and output per 
man-hour are not countercyclical (i.e., 
don’t vary inversely with the manhours- 
capital ratio) need not be interpreted as 
contradicting the hypothesis. of diminish- 
ing returns to labor. 

But those empirical observations can be 
rationalized within Lucas’s framework 
only if the elasticity of substitution be- 
tween capital and labor is (much) less than 
unity. To begin, suppose on the contrary 
that the producticn function is Cobb- 
Douglas so that (1) has the. particular 
form 


(4) lt +s) = An(t + s)PR(t)s; 
1>a>0, p=1-—a 


Solving for the level of employment at 
t+s gives, from the marginal product con- 
dition, 


(5) n(t + s) = [wo(t)o(s)/BAR(t)2] 014-0), 


Upon integrating #(t+s) and n(t+s)* 
over the day, we have 


(6) fa + s)fds 


2 [f n(t + dafa 
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where A’, a constant, is given by 


A= A f gure-nnas 


/| f sora]. 


Thus, daily output Y(t), which is found by 
integrating (4) over the day, is 


(2) ¥(t) 


aroe f n(t + s)fds 


A’R(t)# lf a(t + sas) 


a loglinear function of capital and daily. 
man-hours, with the same capital and 
labor elasticities that characterize the in- 
stantaneous production function. Conse- 


i 


. quently, if diminishing returns to labor 


characterize the instantaneous production 
function (8 <1), then “daily” output will 
appear to display diminishing returns with 
respect to “daily” manhours. 

The average hourly real wage is given by 


w(t) = f w(t--s)n(t-+s)ds / f nit+s)ds, 


i.e., the daily real wage bill divided by 
daily manhours. Substituting for n(t+s) 
from (5) gives 


(3) w(t) = w(t) EOE 


/ f o(s) 11 6-D1ds, 


a constant times the straight-time real 
wage. Thus the movement over time of 
average hourly real earnings provides a 
reliable indication of the movement of the 
straight-time real wage. If the instanta- 
neous production function is Cobb-Doug- 
las, then (a) Lucas’s model predicts that 
both average hourly real earnings and out- 
put per manhour will be countercyclical, 
i.e., they will vary inversely with the man- 
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hours-capital ratio; and (b) Lucas’s model 
cannot rationalize procyclical behavior of 
labor’s distributive share. Labor’s share, 
£, is given by 


= f wt + s)n(t + s)ds 


/ f inet, mors, 


which in the Cobb-Douglas case is simply 
8, a constant. 

To show what: is required for Lucas’s 
model to be able to explain the empirical 
observations, we begin by calculating the 
elasticities of daily output per manhour 
and the average hourly real wage with 
respect to the straight-time real wage, 
€y;miH,w and €3,., respectively. Daily out- 
put per manhour is 


¥(t)/MH(t) 


= f fla(t +5), k(t) ]ds 7 f mee a, 


so that we have 
(O) ersun = [wo(9/¥(0) f $60 


-[an(t + s)/dw(t + s)] 
-[(af/an) — Y(t)/MH(t)]ds 


From the definition of ð, 
(10) ew = 1+ [wC momen] f 46s 


‘[an(t + s)/dw(t + s)] 
-[w(t +s) — w(t) lds. 


Thus, it will help make these elasticities 
negative if the absolute value of ðn(t+s) 
/dw(t+s) varies directly with w(t+s); 
that is, if employment at instants with 
marginal products of employment exceed- 
ing output per manhour (0//dn> Y(t) 
/MH(t), high-wage instants) is more (in- 
versely) responsive*to the real wage rate 
than is employment at instants for which 
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of/dn<Y¥(t)/MH(t), low-wage instants. 
O? course, for there to be instants at which 
af/dn>Y(t)/MH(t), the premium func- 
tion must be appropriately shaped. 
We have already seen that for any 
premium schedule Lucas’s model predicts 
that daily output per manhour and the 
average hourly real wage both vary di- 
rectly with the real wage if the instanta- 
neous production function is Cobb-Doug- 
las. For the Cobb-Douglas function with 
constant returns to scale, the logarithm of 
the marginal product of employment is a 
linear function of the logarithm of the 
employment-capital ratio as depicted in 
Figure 1. Since #(s) is constant over time, 
employment at instant t+s is a constant 
multiple of employment at instant t. Thus, 
the proportions of employment at various 
instants over the day remain unchanged as 


_ the straight-time real wage changes; 
= see (5). To explain the observations on out- 


put per man-hour and average hourly 
earnings, Lucas’s model seems to require 
an instantaneous production function that 
predicts that a decrease in the straight- 
time real wage produces a sizable increase 
in the proportion of workers employed at 
high productivity instants. 

Suppose then that the instantaneous 
production function is the constant elas- 
ticity of substitution (CHS) function 


y(t + s) = y[k(ty-? + (1 — 8)n(t + sz]; 
a<db<1,-lL<p<co 


-where o=1/ (+P). The marginal product 


of employment is 

ay(t + s)/dn(t + s) 

= (1—8)y[a(m(t +5) /k(t)) e+ 1 — 8) oreo, 
The elasticity of the marginal product of 
emplovment with respect to the employ- 
ment-capital ratio is 

(11) alog (@y/dn}/d log [n(t + s)/k(t)] 

= — (1+ 9)8/[5 + (1 — ò) (alt + 5)/R(t) 7]. 
The concavity of the-relationship between 
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—4 
Ficure 1 (6=.25) 


log (ðy/ðn) and log [n(t-+s)/R(t) ] is found 
by differentiating (11): 


Sign ð? log (dy/dn)/allog (n(t-+s)/k(t)) ]?= 
— Sign (1+pidp(1—68) [n(t-+s)/k(t) |-e 


Thus, for a CES function with ¢<1(p>0), 
the Jog of the marginal product of employ- 
ment is.a concave function of the log of the 
employment-capital ratio, as shown in 
Figure 1. For suck a production function, 
a decrease in the straight-time real wage 
wo(t) will, with @(s) constant, increase the 
ratio n(t-++-s)/n(t) for s for which ¢(s) >1, 
and so increase the relative importance of 
high productivity workers. As it turns out, 
if the relationship between log (dy/dn) and 
log (n/k) is sufficiently concave, if wo(t) 


lies in an appropriate range, and if ¢(s) has 
an appropriate form, the derivatives (9) 
and (10) can both be negative, enabling 
Lucas’s model to explain the empirical 
behavior of output per man-hour and 
average hourly real earnings. In addition, , 
under the same conditions just listed, it is 
possible for the derivative of labor’s share 
with respect to the straight-time real wage 
to be zero or negative, thus enabling the 
model to explain an acyclical or procyclical 
pattern for labor’s share.§ 


5 For a “one-shift” model, i.e., one in which $(s)=1, 
for O<s<1, it is known that the elasticity of labor’s 
share with respect to the real wage equals 1—e. See 
Murray Brown (pp. 185-6). Consequently, with o 
between zero and unity, a one-shift mocel can’t explain 
procyclical behavior of labor’s share. 
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TABLE 1 
wo=0.7 wo=0 8 w0 9 
r eY MH cw w Eks €Y.MH Bw iw eY.MH iw tw 
05 70 1.00 .95 „80 1.00 .95 .89 1.00 .95 
.10 .70 1.00 -90 79 1.90 .90 38 1.00 .90 
15 1.40 -—6.78 —5.84 719 1.00 85 88 1.00 85 
.20 1.00 .05 .03 79 1.00 .80 .37 1.00 .80- 
.25 .96 AL .30 .79 1.00 5 -86 1.00 .75 
-30 .93 56 .39 78 1.00 70. 85 1.00 .70 
35 .90 -64 -4t 78 1.00 65 84 1.00 65 
.40 88 -70 .41 | 1.06 —1.13 —.77 84 1.00 .60 
45 86 74 .40 .96 .25 Al 83 1.00 155 
50 84 78 39 92 4 25 62 1.00 .50 
55 82 81 36 88 67 .29 G4 44 17 
.60 81 84 33 86 76 .30 90 64 24 
-65 .80 87 .30 | .84 81 28 87 75 .25 
.70 79 .89 26 82 86 25 85 82 .24 
-75 -78 OL .23 | .80 89 .22 .83 .87 .21 
.80 77 .93 18 79 .92 18 81 OL 18 
.85 76 £95 14) 278 OF 14 79 94 14 
-90 .76 .95 .10 a7 <97 .10 78 95 .10 
95 75 .98 .05 .76 .98 .05 76 98 05 
1,00 75 1.00 .00 15 1.00 .00 -75 1.00 .00 











We have calculated three pertinent 
elasticities for a two-shift version of 
Lucas’s model where the instantaneous 
production function is the CES function 


y(t +s) = [25k + .75n(t + s)-?|-e, 


where o=1/(1+p). We assumed that 
#(s)=1 for s<0.5 and @(s)=1.5 for 
s>0.5. For given values of the straight- 
time real wage wo(t) and o, we calculated 
the elasticity of daily output with respect 
to man-hours, ey,arz; the elasticity of aver- 
age hourly real earnings with respect to the 
straight-time real wage, ¢7,.; and the 
-elasticity of labor’s distributive share with 
respect to the straight-time real wage, 
€¢,.. Lo explain the empirical observations 
for the postwar United States, ey 117, must 
equal or exceed unity, ej, must be zero or 
negative, and é, should be about zero. 
Table 1 shows values of the three elas- 
ticities for values of o between 0 and 1 and 
for straight-time real wages of .7, .8, and 
.9. For straight-time real wages of .7 and 
.8; there are values of e for which ey, > 1, 


€a,0 <0, and ét, <0. Where one of these in- 
equalities is satisfied, so are the other two. 
As the figures for a straight-time real wage 
of .9 show, however, there need not exist a 
æ for which these inequalities are satisfied 
at a given straight-time real wage. What is 
required for the three inequalities to hold is 
that the straight-time real wage lie in a 
region for which straight-time employment 
is subject to quite rapidly diminishing re- 
turns, with second-shift employment sub- 
ject at the same time to much less rapidly 
diminishing returns. 

Viewed as functions of o given wo, each 
of the three elasticities is characterized by 
a discontinuity. The discontinuity occurs 
at the value of ø at which 1.5 w, equals the 
marginal product of employment at zero 
employment, so that for this value of ø and 
those lower than it, employment only oc- 
curs on the first shift. For o’s lower than 
this critical value, then, the model behaves 
as does a standard one-shift model. 

Table 1 shows that, given ø, each of the 
three elasticities depends on the straight- 
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time real wage. For example, as the 
straight-time real wage changes, it is 
possible for output per man-hour some- 
times to vary directly with man-hours, 
and sometimes to vary inversely with man- 
hours. Consequently, the model is in 
principle capable of explaining fairly com- 
plicated patterns in which, say, output 
per man-hour sometimes increases and 
sometimes decreases with manhours per 
unit of capital, depending on the range 
within which the straight-time real wage 
is moving. 
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A Disequilibrium Model of Demand 
for Factors of Production. 


_By SHERWIN Rosen AND M. IsHaq Napiri* 


Production technology and profit maxi- 
mizing behavior imply that derived de- 
mands for factors of production are neces- 
sarily interdependent. Yet the literature 
on employment and investment functions 


has not fully appreciated or exploited this 


interdependence: most employment mod- 
els assume fixed capital stock, while most 
investment models assume instantaneous 
adjustment of employment. In fact, fac- 
tors of production are neither completely 
fixed nor perfectly variable, and time- 
adjustment patterns of different inputs are 
interconnected; thus both input stocks 
and input rates of utilization are interre- 
lated. If all these interrelationships are 
properly considered, theoretical and em- 
pirical evaluation of input adjustment pat- 
terns, factor responses to price and output 
changes, and the distinctions between 
short- and long-run behavior all can be 
investigated in a mutually consistent 
manner. 

In our research (see Nadiri and Rosen), 
we have developed a general model of fac- 
tor adjustments which incorporates all 
potential interactions between stocks and 
utilization rates. Factors of production 
explicitly treated are employment of both 


the main features of the model, illustrate 


its usefulness in empirical estimation of 
factar demands, and present some empiri- 
cal results. 


I. The Model 


The first problem considered is mini- 
mization of costs (1) subject to a produc- 
tion function (2): 


(1) C = yyy + Visp + yeyrt0n + Vase 


production and nonproduction workers,’ 


hours worked per man, capital stock, in- 
ventories and a measure of capital utiliza- 
tion. The model is based on neoclassical 
production theory in the presence of 
adjustment costs. In this report we sketch 


* University of Rochester, and New York University 
and National Bureau of Economic Research, re- 
spectively. 
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“+ V3e m yser 


T 


2) 2=A4]] 


i=l 


(y), G@=1...7) 
where y; denotes production workers, yə 
hours worked per man, y capital stock, y4 
capital utilization, ys inventories, ye nón- 
producticn labor, and yy hours worked by 
nonproduction employees. Output is de- 
noted dy x, and a; are output elasticities of 
each input. Hourly wage rates for the two 
types of labor are given by wp and Wn, 
while 3, and s, are “rental” values as- 
sociate with hiring such labor. Finally, c 
and cı are, respectively, user costs of 
capital and inventories. No utilization rate 
is assumed for ys, and the marginal effect 
of ys cn ¢ is positive. Constrained cost 
minimization yields a set of Jog-linear 
demanc functions for stocks and utiliza- 
tion rates of inputs, written in matrix 
form as 


(3) Y=k+éX+ BR 
In (3) all variables are in logs. F is a vector 
of the loz of desired input values, X = log x, 


R is a vector of logs of factor prices, § is a 
vector of scale effects and B is a matrix of 
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substitution effects. Since scale effects do 

not enter utilization demand functions, 

some elements of £ may be zero. 
Equation (3) represents, long-run de- 


mand functions for factors. The dynamic _ 


adjustment paths of inputs toward de- 
sired target values are given (in Jog-linear 
terms) by a system of proportionate ad- 
justment equations (4¢): 


(4i) 3 Ya — Vin 


; . 
T 2 Bi Vi — Vy) + es; 


j=l 
E EN 


where the @;,,’s are adjustment coefficients, 
the es are stochastic terms, and Ya= log 
ya. An important feature of (4¢) is that the 
matrix [8] is not specified in advance to 
be diagonal. Hence there is the possibility 


of feedbacks and in-errelated adjustments - 


among all factors of production. The theo- 
retical motivation of specification (4t) de- 
rives from rational firm behavior in the 
presence of adjustment costs. Moreover, 
since inventories are endogenous to this 
system, sales instead of output is used in 
equation (3). Distinctions between transi- 
tory and permanent components of de- 
mand are also introduced. 

Production function constraints to the 
effect that firms zre on their production 
frontiers imply some restrictions on ad- 


‘justment coefficients 6,;. In particular, the. 


matrix [7—8] should be singular, because 
all adjustments cannot be independent. 
Given sales and the production function, 
, any six decisions mong the inputs implies 
the seventh. In addition, dynamic adjust- 
ment properties of each input depend on 
the nature of this matrix. The configura- 
tion of elements in [7—8] determines fac- 
tor adjustment patterns and the results 
reported in the literature all are special 
cases of this model. Particularly, the gen- 
eralized adjustment process embedded in 
(4i) allows for adjustment responses that 
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are inadmissible under familiar inde- 
pendent stock adjustment specifications. 
In particular, if firms are out of long-run 
equilibrium with respect to any one input, 
a corresponding disequilibrium must ap- 
pear elsewhere in the system, for other- 
wise the sales constraint could not be 
maintained. Therefore, some inputs tem- 
porarily can overshoot their long-run 
values in order to maintain sales targets 
when other inputs are more difficult and 
costly to adjust. These possibilities are 
unique to our model and cannot be cap- 
tured by alternative specifications. 


II. The Estimates 


Quarterly time-series data for total 
durable and nondurable goods industries 
used to estimate the model come mostly 
from published sources, but time-series 
observations for capital stock, capital 
rental values, and utilization rates had to 
be constructed. The variables s, and $p 
have been omitted due to lack of adequate 
data. Also, wages of nonproduction work- 
ers were not available and are assumed to 
vary in proportion to wages of production 
workers. We used the sample period 19481 
to 1967IV to estimate the model. (We ob- 
tained results similar to those given below 
when we used disaggregated industry 
data; see Nadiri and Rosen.) 

Substitution of (3) into (47) yields the 
structural equations to be estimated: 


W 
(5) Fa = dio + tisi t ti (=) + dat 


+ ba Fimi H baaa t.o 
+ bi Yei + Ui 
(= 1...6) 


Sales, S, relative factor prices (W/C) and 
trend, T, are exogenous; @;; and 0,; are 
regression parameters; t subscripts refer ` 
to time. Serial correlation of estimated 
residuals Ux, has been taken into account 
by Cochrane-Orcutt transformations of 


266 AMERICAN ECONOMIC ASSOCIATION MAY 1974 


each equation. Generalized least squares 
estimates of the structure (57) for total 
durables and nondurables are shown in 
Tables 1 and 2. Each column of’ these 
tables gives an estimate of the correspond- 
ing equation in (52). The coefficients of 
sales, trend and relative prices indicate 
one quarter response elasticities while co- 
efficients on lagged dependent variables 


estimate adjustment terms in the matrix 
[I—8] in equation (42). 

Note that the goodness of fit of each 
equation is very high. Indeed, our model 
performs significantly better than a set of 

_ naive autoregressive models and post- 
sample conditional forecasts of.the model 
proved (in results not reported here) su- 
perior to alternative autoregressive specifi- 


TABLE 1-—-EsTIMATED STRUCTURE OF MoDEL (5i), TOTAL DURABLES 
Sample period: 1948I-1967[V 








Dependent Variables 








Independent A 
Variables Production Hours Capital Utilization Inventories Nonproduction 
Labor Vu Vu Fa Fa Vs Labor Fes 
Constant —2,911 ‘1.165 . 2978 2.983 —1.050 — .9400 
(2.582) _ (2,703) (1.285) (1.126) (. 7102) (1.373) 
Sales (5) 4094 1274 0015 1.069 0829 0345 
(12.49) (9.788) (.2667) (13.36) (2.144) (2.059) 
` Trend (T) — „0041 -~ . 0001 -0005 — .0067 00005 0012 
(5.337) (.5841) (1.453) (3.896) (.0398) (1.251) 
Relative — 0597 ~~ .0137 .0013 — .2046 — .0085 — 0855 
Prices (W/C) (2.130) (1.341) (.1993) (3.265) (. 1970) (1,742) 
Via 5472 — 0628 . 0477 — 4448 . 2610 — .0436 
(8.236) (2.570) (3.076) (2.963) (2.751) (. 9545) 
Yn 6860 © 7016 — 0216 —.7688 . 3957 .3090 
(2.566) (6.840) (.4503) (1.219) (1.156) (2.166) 
Vu . _ -0921 — 0733 . 8822 — . 3538 — .0240 — 0480 
(1.039) (2.241) (24. 46) (1.761) (. 1633) (.4543) 
Yai —.1186 _— 0565 — .0059 -3560 — .0508 0208 
(4.343) (5. 568) (1.147) (5.711) (1.382) (1.347) 
Yri E —.1180 — 0394 -0186 —.5077 -5980 ` 0373 
$ (2.415) (2.223) (1.408) (4.661) (7.989) (.9578) 
Yor 1374 0301 0444 6656 3040 -8126 
(2.693) (1.668) (1.594) (5.999) (3.197) (9.972) 
Ro .9827 .9589 .9999 -9199 .9972 .9994 
p 1721 “0003 9059 — .0069 5925 9024 
SEE ` 0118 0048 .0020 - 0300 0137 ` 0059 
SSR: f . 0097 -0016 -0002 -0622 .0131 . +0024 











Note: All variables in logs except trends. t-statistics are in parentheses. RE is coefficient of determination. SEE is 
standard error of estimate and SSR is sum of squared residuals. ĝ is estimated serial correlation coefficient. 
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TABLE 2—-EsTIMATED STRUCTURE OF MopEL (5i), TOTAL NonpURABLES 
Sample period: 19481-1967IV 
Dependent Variables 
Independent 
Variables Production , Hours Capital Utilization Inventories Nonproduction 
Labor Fir Fa Yat Var Vit Labor Ye 
Constant —2.870 8273 .2316 2.599 1.109 —1.352 
(4.894) (1.817) (1.145) (1.461) (1.135) (5.089) 
‘Sales (S) -2657 .2126 — .0095 .9106 — .0537 — 0197 
(4.956) (4.510) (.6645) (4. 547) (. 5470) (.6437) 
Trend (T) ~ .0024 — ,0016 -C001 — ,0092 -0021 0001 
(3.699) (3.391) (4823) (4.593) (1.971) (.5084) 
Relative — „0004 .0L15 00006 .0381 — 0050 ~~ „0060 
Prices (W’/C) (.0273) (.8776) (.0106) (.7786) (.1756) (8415) 
Yuet 5935 — 0866 9582 — , 2063 .3971 ~~ 0261 
(6.218) (1.925) (2.188) (1.230) (4.023) (1.056) 
Fott . 5008 . 6033 — 0288 .3704 0766 3679 
(3.451) (4.873) (.7241) (.7330) (.2938) (4.815) 
Fori . 2583 .0316 .9371 —.1982 = —;2940 0359 
(3.540) (.6764) (26.65) (1.156) (2.824) (1.419) 
View 0098 — .0353 — .0035 1391 — .0755 — 0007 
(.4254) (1.602) (.6141) (1.389) (1.682) (.0447) . 
Veet — .0109 — .0299 0058 — 4459 6518 .0088 
(.2723) (.9989) (.4519) (3.807) (10.04) (.5014) 
Vor ~ .2268 — 0058 0645 1.145 4601 9385 
2.654) (.0951) (1.480) (4.635) (3.465) (24.95) 
Re i 9634 8618 . 9998 . 7928 9964 .9992 
p .5708 2780 8878 0234 3532 ~ 0727 
SEE .0062 .0056 _ 0017 0255 - 0115 0040 
SSR .0026 .0021 .0002 .0450 .0092 „0011 








Note: All variables in logs except trend. t-statistics are in parentheses. R? is coefficient of determination. SEE is 
standard error of estimate and SSR is sum of squared residuals. A is estimated serial correlation coefficient. 


i 


cations for 19681 to 1969IV. 

The short-run impact elasticity esti- 
mates generally are statistically signifi- 
cant. The immeCiate response of utiliza- 
tion rates to sales is very high compared 
to that of other inputs. Production em- 
ployment and hours also exhibit strong 
sales impacts but of lesser magnitudes. On 
the other hand, initial impacts of relative 


prices are generally in the right direction 
but are very small and often statistically 
insignificant. The full dynamic adjust- 
ment specification (47) is borne out by the 
data. Own-adjustment coefficients 6;;(¢=7) 
-—the estimated regression coefficients of 
the lagged endogenous variables on the 
diagonal of the tables—are all positive, 
statistically significant and less than unity; . 
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cross-adjustment coefficients 6:;(i#7)— 


off-diagonal regression coefficients of 


lagged endogenous variables—are usually . 


statistically significant, especially in total 
durables, an important verification of the 
“feedback” specification (42). Generally 
speaking, production labor interacts with 
hours, capital stock, utilization and inven- 
tories; nonproduction labor interacts with 
production worker utilization and inven- 
tories; and capital stock has strong feed- 
back with some labor variables. As a rule, 
the influence of disequilibrium in stocks of 
inputs on utilization rate variables is much 
more powerful than the reverse, implying 
that utilization rates act as buffers in 
maintaining sales targets, while stock in- 
puts slowly adjust. 

These patterns of adjustments indicate 
that utilization rates are truly variable in- 
puts and that there is a hierarchy of ad- 
justment speeds among stocks, ranging 
from fairly rapid adjustment of production 
émployment to rather slow adjustments of 
capital stock. The distributed lag responses 
implied by the coefficients in Tables 1 and 
2 overwhelmingly verify the specification. 
Space limitations preclude exhibiting them 
here but the main features with respect to 
changes in sales may be briefly outlined: 
(a) Hours of work and the utilization rate 
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overshoot their long-run values almost 
immediately after an increase in sales, 
agaia indicating their buffer role in the 
input adjustment process. (b) Production 
labor exhibits a general exponential ad- 
justment pattern, with most of tae re- 
sponse taking place three to four quarters 
after sales change. (c) Distributed lag 
adjustment patterns of inventories and 
nonproduction workers display some ten- 
dency to overshoot their ultimate long-run 
values and the response usually builds up 
for two or three quarters after changes in 
sales occur. (d) Capital stock. is the most 
slowl adjusting input and exhibits the 
familiar bell-shaped response pattern. 
(e) Finally, the overall adjustment. re- 
spons2 pattern in durables is more rapid 
than the corresponding pattern in the 
nondtrables. 
Lorg-run responses to changes in the 


_ exogenous variables computed from the 


estimetes in Tables 1 and 2 are shown in 
Table 3. It is clear that long-run elasticities 
of demand differ widely between the two 
industries. However, they have some ma- 
jor feetures in common. In both sectors 
long-run price elasticities—the substitu- 
tion terms in (3)—are very small both ab- 
solutely and relative to sales responses. 
Evidertly, short-run scale effects dominate 


TABLE 3-——LONG-Run ELASTICITIZS 
(Computed from Tables 1 and 2) 








Production ; Nonproduction 

Labor Hours Capital Utilization Inventories Labor 

Y, Y: Y: Y; ö Yo 

Durables 

Price O19 .042  —.035 — 522 — 032 -—,168 
_ Trend — 004 .001 (006. — 009 .004 007 
Sales 701 002 411 544 646 101 

Nondurables 
Price 046 018 059 054 .013 024 
Trend —.016 —.001 -.022 — 013 — ,003 ~~ 010 
Sales 2.063 118 3.474 1.436 1.219 1.694 





VOL. 64 NO. 2 


in our data, rendering substitution effects 
very difficult to estimate. Effects of trend 
are consistently negative in nondurables 
and of mixed signs in durables. This 
variable isa conventional proxy for tech- 
nical change and unmeasured factor im- 
provements over the sample period, but 
because there was a marked trend in the 
relative wage-rental ratio (W/C) over the 
period it may also capture part of the price 
effect. Finally, there seems to be evidence 
of increasing returns to scale in durables 
and of decreasing returns to scale in non- 
durables. In interpreting this last result, 
note that we have rot artificially imposed 
all the restrictions of our model on the data 
(viz. |Z—8| =0) and the production func- 
tion parameters are overidentified. As a 
check on this restriction we computed the 
characteristics roots of ([—8) and in both 
sectors, especially nondurables, the small- 


est root was reasonably close to zero (.16 | 


for durables and .05 for nondurables). In- 
sofar as the restrictions do not hold identi- 
cally, particular point estimates in Table 3 
must be interpreted with caution. - 
Given the apprcpriate qualifications on 
identification, adjustment response dif- 
ferences between the two sectors may be 
due to the role of inventories. In nondura- 
bles, finished goods inventories are rela- 
tively more important and serve as better 
buffers against sales fluctuations than do 
input inventories. In durables, however, 
finished goods are less homogeneous be- 
cause of the technical specificity of final 
output in that sector. Such differences in 
the nature of output link sales and input 
decisions more closely in durables. There- 
fore, adjustment speeds are more rapid in 
the durables. In addition, Table 3 suggests 
a smaller degree of returns to scale in 
nondurables. Hence, costs rise more rap- 
idly in that sector, making production 


smoothing over the business cycle more . 


economical. 
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II. Applications 

System (5i) represents a generalized 
model of factor demand in time-series and 
includes all existing formulations as special 
cases. For example, conceptually we may 
“fix” capital stock, utilization, inventories, 
and nonproduction workers in equations 
(52) and then generate short-run demands 
for man-hours and calculate short-run 
labor productivity. Repeating the experi- 
ment and sequentially relaxing each con- 
straint by allowing some other factors to 
“vary,” we can generate alternative mea- 
sures of labor productivity. Our empirical 
results indicate that others have obtained 
such large estimates of returns to labor 
probably because their short-run employ- 
ment functions do not capture effects of 
variation in capital utilization. Thus, their 
estimates of short-run labor productivity 
should not really be regarded as returns to 
labor alone. 

In our model the price and scale effects 
are separately estimated and can be differ- | 
ent for the stock and utilization rate 
variables. The results indicate that sub- 
stitution effects are dominated by scale 
effects not only at the aggregate level pre- 
sented above but also at the two-digit 
disaggregated level. The model has no 
restrictions which would automatically 
produce such results; thus, depending on 
the quality of our time-series data, our 
estimates of price elasticities are either 
biased or truly close to zero. 

Finally, the structure of adjustment 
embedded in our model is very flexible; it 
allows for overshooting, indicating the 
interdependence of input decisions. These 
overshoots and feedbacks are extremely 
important for short-run stabilization poli- 
cies. Should policymakers concentrate 
their attention on only one of the decision 
variables, say investment, they may ignore 
the compensatory effects of other vari- 
ables, such as employment and utilization, 
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that vary sympathetically to maintain REFERENCE 


output. These effects are of substantial M, I, Nadiri and S. Rosen, A Disequilibrium 
magnitude; and results obtained by fitting Model of Demand for Factors of Produc- 


independent input equations are conceptu- ticn, New York, forthcoming, 1974. _ 
ally inadequate and can lead to serious 


policy errors. 


THE POLITICAL ECONOMY OF 
MULTINATIONAL ENTERPRISES 


Multinational Corporations and the 
International Adjustment Process 


By G. C. Hu¥FBAUER* 


The close of the Second World War 
ushered in an era of freer trade, fewer re- 
strictions on capital movements, and the 
more rapid diffusion of technology among 
the industrial nations. The multinational 
corporation was an important, but not the 
only, actor in this drama. Under the 
auspices of the International Monetary 
‘Fund and the General Agreement on 
Tariffs and Trade, governments have ne- 
gotiated convertibility and lowered trade 
barriers, and through cooperation in scien- 
tific and technical fields, government 
agencies and universities have hastened 
the diifusion of knowledge. How do these 
institutional changes modify the. interna- 
tional adjustment process? I shall first con- 
sider the long-run integration of national 
economies and the relocation of industry 
from one geographic area to another. I 
shall then turn to the short-run question of 
balance of payments disequilibria. 


I. Adjustment in the Long Run 


Restrictions on the flow of technology 
and capital have come down more quickly 
than barriers on trade. Multinational en- 
terprise is both a cause and consequence of 


* Professor of economics, University of New Mexico, 
on academic leave to King’s College, Cambridge, with 
the assistance of a l’ulbright-Hays award. I am grateful 
to R. Pearce’s seminar at Reading University, to 
D. McAleese’s seminar at Trinity College, Dublin, and 
to M. R. Killingsworth for critical comments on earlier 
drafts. 


this sequence. Numerous surveys and sta- 
tistical studies (summarized in Hufbauer) 
suggest that trade barriers have prompted 
the spread of multinational corporations. 
Manufacturing firms take their capital and 
knowledge abroad to produce locally for 
the protected market, rather than export 
home goods or forego sales. Thus, in the 
fashion of Robert Mundell, the export of 
capital and technology has substituted for 
the export of products—defensive invest- 
ment, it is called. In the bargain, produc- 
tion technology has begun to resemble its 
idealized neoclassical portrait: a benefi- 
cent climate equally available to all coun- 
tries. 

In contrast with their defensive invest- 
ment patterns of the past, multinational 
corporations might next embark on a 
wave of investment rationalization, at 
least within the industrial countries. This 
prognosis critically depends both on the 
continued relaxation of trade barriers and 
on the continued availability of cheap 
transport. The relaxation of trade re- 
straints can hardly be expected in an era 
of worldwide inflation which brings an un- 
welcome round of export controls. Nor can 
cheap transport be assured in the midst of 
an energy crisis. Without a lessening of the 
frictions which impede trade, there can be 
no concentration of production in loca- 
tions of least cost. Yet, despite the un- 
settled world scene, there are signs of ra- 
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tionalization. Between 1966 and 1970, the 
share of manufacturing output exported 
by all foreign affiliates of American multi- 
national firms rose from 26 percent to 30 
percent (U.S. Department of Commerce). 
In the same period, U.S. imports from 
less-developed countries under sections 
806.30 and 807.00 of the U.S. Tariff 
Schedules, which permit import duties to 
be levied only upon value added abroad 
when inputs originate in the United States, 
rose from $61: million to $539 million 
(Gerald K. Helleiner). Much of this trade 
was sponsored by multinational firms. 

Suppose that trade liberalization con- 
tinues, unimpeded by protective impulses, 
export controls, or an energy crisis. What 
effect will the ensuing rationalization 
exert on the degree of specialization and 

. the volume of trade? What will these 
changes mean for labor and its role in the 
long-run adjustment process? 

Elsewhere, Hufbauer and J. G. Chilas 
have shown that specialization between 
the four regions of the United States in the 
production of manufactured goods is far 
more’ extensive than specialization be- 
tween the major industrial nations or even 
within the European Common Market. It 
thus seems reasonable to suppose that the 
industrial nations will become very much 
more specialized than they are today. 
Multinational firms could well lead the 
rationalization process. Once trade barriers 
are removed, the multinational enterprise 
has the easy alternative of supplying a 
market from its own factory abroad. Un- 
like competitors operating from a single 
country, it need not engage in ruinous 

' price wars to determine which plant is 
most efficient in which product. As an 
` example- of things to come, the giant 
Swedish firm, SKF, manufactures spe- 


cialty ball bearings in Sweden, where the: 


labor force is highly skilled, and makes 
longer runs of standard ball bearings in 
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Britain and Germany, principally for the 
automotive industry.‘ 

In a world oz multinational corporations, 
with no restriction on the flow of capital, 
technology, or goods, and a growing degree 
of specialization, the relative immobility of 
labor could lead to serious adjustment 
problems. Again, the comparison between 
interregional and international events is 
instructive. Between 1960 and 1970, rates 
of net migration between regions were sub- 
stantially higher than rates between inde- 
pendent Western countries of approxi- 
mately the same size.” Such comparisons 
suggest that prevailing rates of interna- 
tional migration are not large enough to 
relieve the potential strains created in the 
labor market by a combined regime of free 
trade ir goods, capital, and technology. 
The prevailing rates are not only too.small 
for the sort of continuous adjustment that 
regularly ‘occurs ‘within.a national econ- 
omy; they are even less adequate for the 
quantum leap in specialization which 
might accompany a regime of free trade. 

In a setting of limited labor mobility, 
the market mechanism relieves imbalances 
in labor surplus regions through declining 
wage/profit and wage/rent ratios, leading 
to greater emphasis on labor-intensive 
production techniques, and, later, on, 
labor-intensive goods. The opposite hap- 


1 K. Kojima contends that Japanese direct invest- 
ment js already trade oriented. Japanese firms concen- 
trate on the exploitation of raw materials and on ‘the 
overseas manufacture of labor-intensive goods, and 
much of the output is then shipped back to Japan. By 
contrast, American firms often manufacture their most 
sophisticated products for locally protected markets. If 
Kojima’s description is correct, rationalization of multi- 
national investment could come to resemble the 
Japanese pattern. i 

-2 A comparison of net migration experience between 
1960 and 1970 shows that a collection of Western coun- 
tries had decadal net mizration rates averaging between 
1.9 percent and 2.3 percent of the base year population, 
whereas regions of approximately the same size had 
rates averaging between 3.4 percent and 3.9 percent. 
(The figures are available on request.) 
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pens in regions of labor scarcity. But these 
adjustments can be unpleasant. Some 
areas must experience a wage decline rela- 
tive to others. Moreover, as the labor- 
surplus region adopts labor-intensive tech- 
niques and specializes in labor-intensive 
goods, the outward fow of capital to re- 
gions of labor scarcity will be accelerated 
(or the inward flow reduced). Inadequate 
labor mobility between regions may thus 
magnify the requisite flows of capital. It is 
hard to imagine the government of a de- 
pressed, labor-surplus region tolerating an 
increased outflow of capital without com- 
pensation. 

These unpleasant features. virtually 
compel government adjustment assistance 
on an international basis. The alternatives 
are faster international migration or 
slower liberalization of trade. Adjustment 
programs will have to be launched on a 
grand scale if they are to succeed. The 


European Economic Community has ten- . 


tatively announced a program which 
would transfer some £330 million annually 
to needy regions, defined to encompass 
one-third the population of Europe (The 
Times). This is not zhe place to embark on 
detailed calculations. But by comparison, 
the U.K. regional program has an annual 
budget cost of at least £300 million. It 
seems unlikely that the adjustment prob- 
lems of Europe can be solved on a thinly 
spread U.K.-sized budget. And discussions 


have yet to begin on a multilateral adjust- 


ment program which matches the farflung 
scope of multinational corporations. 
Apart from the size of adjustment as- 
sistance, the method of administration is 
important. As operated within the indus- 
trial countries, rezional adjustment pro- 
grams usually subsidize the employment 
of both capital and labor in labor-surplus 
areas (B. Moore and J. Rhodes; Commis- 
sion of the Europ2an Communities, 1971, 
1973). But if specialization creates unem- 
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ployment, labor subsidies alone would 
seem appropriate. Capital subsidies may 
prove counterproductive by delaying the 
transition to labor-intensive products and 
processes in labor-surplus areas. 


II. Adjustment in the Short Run 


Suppose that ambitious and sensible 
adjustment programs are launched and 
that economic integration coupled with 


. the spread of multinational enterprise pro- 


ceeds apace. What will be the nature of 
short-run adjustment mechanisms in the 
new era? l 

Presently there are three major kinds of 
policies for restoring short-run payments 
equilibrium. The familiar elasticities ap- 
proach focusés on relative commodity 
prices, both between domestic and foreign 
products and between traded and non- 
traded goods. To correct a deficit, policy 
measures must shift relative prices enough 
so that the payments gap is closed by an 
improvement in the trade balance. 

The absorption approach emphasizes 
aggregate savings. According to the Key- 
nesian algebra of national accounts, a 
balance of payments deficit implies nega- 
tive foreign investment and inadequate 
domestic savings. Policy must seek to en- 
large domestic savings at the expense of 
domestic absorption of output. 

Finally, the monetary approach (syn- 
thesized by Harry G. Johnson) stresses the 
relationship between the demand for 
money, the stocks of real and financial 
assets, the flow of real output, and the 
price level. The monetary approach as- 
sumes high mobility of capital between 
nations: thus a single interest rate will rule 
in the international capital market. It also 
assumes that relative commodity prices are 
little affected by currency appreciation or 
depreciation even though the Zevel of prices 
may change. Two kinds of money are 
available to the nation, domestic and for- 
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_ Traded 
Goods 


Production Frontier 





Nontraded 
Goods 


FIGURE Í 


eign, and each kind can be converted to the _ 


other. To correct a deficit, policy measures 
must stimulate home demand for foreign 
money. This can be achieved by reducing 
the norninal supply of domestic money, by 
raising the domestic price level, or by in- 
creasing the level of output. l 

Figure 1.illustrates the key ideas. Full 
employment is assumed throughout. The 
initial real expenditures line and price ratio 
is given by Yi, and consumption and pro- 
duction occur at point Ci= Pı. Since pro- 
duction equals consumption of traded 
goods, the balance of trade is zero. Sup- 
pose, however, that the balance of pay- 
ments is in deficit because of a capital out- 
flow. The country devalues, thereby 


switching production to P and attempted ` 


consumption to C$ (both traded and non- 
traded goods have a positive income elas- 
ticity). Attempted consumption leaves a 
surplus of traded goods; and according to 
the elasticities approach, this surplus can 
be used to improve the balance of trade. 
But the elasticities approach neglects the 
deficit in attempted consumption of non- 
traded goods. 

At this juncture, the absorption school 
comes or. stage: fiscal policy must be in- 
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voked to depress the real expenditures line 
to F, where consumption. of nontraded 
goocs at Cə equals production at P, 
(meenwhile, there is still a surplus of 
traded goods). Here the monetary pro- 
tagonists enter the drama. Devaluation 
itself, they say, depresses the expenditures 
line. Devaluation causes prices to rise, 
firstly among traded goods and secondly, 
if excess demand still exists, among non- 
traded goods. The higher price level re- 
duces real expenditures as the private 
secto? attempts to restore the real value of 
its monetary holdings. Goods are sold for 
foreign exchange, which is then converted 
to domestic money. Devaluation works 
partly through expenditure switching, but 
largely through domestic inflation and 
thence expenditure reduction. In the ex- 
treme case, all goods are traded, and de- 
valuation works in much the same way as 
domestic monetary contraction: the ex- 


. penditures line is reduced to Y, in Figure 1 


with no change in its slope. 

The integration ‘of national economies 
compels greater emphasis on a monetary 
approzch to short-run adjustment prob- 
lems. Private capital flows have already 
become important components of the ex-- 
ternal balance among industrial nations. 
Adjustment can no longer be analyzed 
solely in terms of the trade account; yet, 
unlike the monetary approach, the elas- 
ticities and absorption approaches are 
disturbingly oblivious to the capital ac- 
count. Moreover, with a vast exchange of 


intermediate goods, the exports of one area 


become costs of production in another. The 
ratio between import and export prices be- 
comes increasingly resistant to change 
through currency realignment. Meanwhile, 
the nontraded goods sector shrinks: tour- 
ism grows, real transport costs decline and 
multinaticnal enterprises bid up cheap 
electricity, office buildings and labor 
wherever they are available. Exchange-rate 
policy gradually loses its power to alter 
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relative commodity prices. Thus, the 
elasticities approach begins to fade. To be 
sure, relative prices will still change—but 
in response to underlying productivity 
trends, shifts in demand and alterations in 
the monopolistic organization of markets 
rather than to exchange-rate variation. If 
governments wish to alter relative prices, 
they will increasingly have to rely on the 
-imposition of selective taxes, subsidies, 
and controls. Selective restrictions are the 
last resort of nationalism, and, however 


politically popular, they cannot be recon- — 


ciled with the ultimate integration of 
markets. l 

In the new world of integrated com- 
modity markets and unified capital mar- 
kets, the overall external balance may be 
determined solely by the difference be- 
tween the growth cf domestic money in- 
come and the growth of domestic credit. 
However, the composition of the external 
balance, as between the trade account and 
the capital account, will still be very much 
affected by fiscal and exchange-rate mea- 
sures. A government deficit, financed by 
the issue of bonds, will worsen the trade 
balance and improve the capital balance. 
Correspondingly, devaluation will improve 
the trade balance and worsen the capital 
balance, although the impact may be at- 
tenuated by the eect of devaluation on 
investment. Further, until commodity 
markets become perfectly integrated, and 
the distinction between traded and non- 
traded goods disappears, exchange-rate 
policy can be usefully deployed to offset 
wage increases which make home goods 
less competitive on world markets. (These 
ideas are given in the clothes of a simple 


MULTINATIONAL ENTERPRISES 275 


model outlined in an appendix available 
from the author on request.) Thus, so long 
as the composition of the external account 
matters. and so long as national commodity 
markets are imperfectly integrated, fiscal 
and exchange-rate policies will remain im- ` 
portant-balance of payments instruments. 
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Competition Policy. Toward 
Multinational Corporations 


By RAYMOND VERNON* _ . 


Multinational enterprises appear mostly 
in industries dominated by, comparatively 


large firms and characterized by high en- ` 


try barriers (see F. M. Scherer, John H. 


Dunning, and Vernon 1971). The problems — 


of competition policy associated with mul- 
tinational enterprises, therefore, are mainly 
the familiar ones associated with oligopoly 
behavior. Two features, however, are dis- 
tinctive. First, the oligopoly’s leadership 
' generally includes firms operating from 
quite different national bases. Second, the 
interaction of the leaders typically spreads 
over many national jurisdictions. 
I. Oligopolies Distinguished 

Though multinational enterprises are 
largely formed in oligopolistic industries, 
the entry barriers associated with indus- 
tries in which multinational enterprises 
predominate are of several different kinds. 

In some industries, the barrier stems 
from the sheer size of an efficient unit of 
production. In principle, the necessary 
technology, capital, and organization re- 
quired for such units may be available at a 
price, but in practice they may not be. 


Industries operating under these condi-’ 


tions—such as aluminum smelting and 
international crude oil—are generally long 
established and their products well stan- 
dardized. These are the mature oligopolies. 
In a second type of oligopoly—under- 
emphasized in the literature—entry re- 
quires the accumulation of information 
and experience that cannot be bought, and 
aspirants unavoidably face a long, uncer- 
tain period of learning (D. L. McQueen, 
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Vernon 1970). The barrier commonly is 
present, for example, in advanced chemi- 
cals, complex electronics, and new ma- 
chinery. Since such industries are usually 
associated with high expenditure on re- 
search-related activities, they are often 
dubbed technology-intensive or science- 
based industries. (A third type, sometimes 
difficult to distinguish and omitted here 
for lack of space, is built on the monopoly 
of trade names and advertising.) 


II. The Multinationalizing of 
_ Mature Oligopolies 


The leaders in mature oligopolies are 
rarely free of incipient threats to their po- 
sition. A technological development may 
render their product obsolete (consider 
nylon’s threat to rayon); a new process, 
such as the extraction of sulphur from 
crude oil, or the appearance of new en- 
trants, eager to participate in the oligop- 
oly rent by capturing a share-of the 
market, may also be dangerous. Finally, 
one of the leaders may see an advantage in 
turning briefly from cooperative to com- 
petitive tactics. l 

Before World War II, leaders in the 
oligopċlistic industries commonly tried to 
promote cooperative behavior by forming 
an industry cartel and dividing the ex- 
isting markets among themselves. If the 
leaders were located in different countries, 
the market division was usually on geo- 
graphical lines (Ervin Hexner). As a rule, 
these efforts managed to contribute a little 
to stakility. In primary metals, for in- 
stance, I can find only one major U.S. firm 
that established a new manufacturing 
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beachhead in Europe during the period 
between the two great wars (J. W. Vaupel 
and J. P. Curhan 1969, p. 28). But in 
many industries, uncommitted newcomers 
often upset the arrangements. For in- 
stance, even though cartel agreements 
~ blanketed practically every conceivable 
chemical product during the interwar 
period, nine leading U.S. chemical firms in 
those years established their first manu- 


facturing facilities in Europe (Vaupel and ` 


Curhan 1969, p. 22). 

Prewar stability wes generally based on 
cartels and articulated largely in market 
divisions—based on geographic lines 
(Hexner}. However, it was ‘undermined 
during the decade or two following World 
War II. Some cartels did reappear (Corwin 
D. Edwards), but they seemed a good deal 
less pervasive and less powerful. In gen- 
eral, the trade and :nvestment links be- 
tween markets in the advanced countries 
greatly increased (see Organization for 
Economic Cooperation and Development 
(OECD) 1972, U.S. Dept. of Commerce 
1960, 1966, 1972). Europeans began anx- 
iously to comment cn the fact that sub- 
stantial portions of their key local indus- 
tries were being managed as part of a 
global system conducted by Americans. 

The net effect of this tendency was to 
place a considerable proportion of U.S. 
manufacturing production itself in enter- 
prises that were part of a global network. 
In various mature industries—including 


motor vehicles, fabricated metals, petro- . 


leum refining and rubber—over 50 percent 
of the sales in the U.S. market came to be 
accounted for by U’.S.-based enterprises 
with multinational networks (Vernon 1971, 
p. 14). 

At the same time, European firms in in- 
dustries of this sort were beginning to 
show some interest in counterpenetration. 
At the end of 1971, in roughly the same 
group of industries, large multinational 
enterprises headquartered outside the 
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United States controlled about 125 manu- 
facturing subsidiaries in the United States, 


. most of them being of very recent vintage 
(Vaupel and Curhan 1973). Japanese firms 


had not yet begun to participate in pat- 
terns quite like those of the Americans and 
tne Europeans, but various signs already 
existed that they were approaching that 
stage (Yoshi Tsurumi). 


“TH. Cooperation and Competition in the 


Mature Oligopolies 


Since World War II, these tendencies 
have turned many national oligopolies into 
multinational oligopolies, especially in the 
mature industries. In these multinational 
oligopolies, as in those of national scope, 
the leaders have.shared a common ca- 
pacity for mutual destruction, a common 
concern over new entrants, and a common 
need to find some form of cooperative be- 
havior. The one important difference is 
that the leaders no longer could protect 
themselves by agreeing to divide up 
markets on a simple. geographical basis. 
As a partial ‘alternative, they sought to 
ioin one another in joint ventures, follow 
one another into new locations, and estab- 
lish bridgeheads in one another’s main 
markets. l 

Potential competitors who participate 
in such joint ventures often want to cap- 
ture the available engineering economies 
of production scale without having to 
make too large a commitment in any single 
foreign country; this is commonly the case 
for investments in copper mines, aluminum 
smelters, chemical plants, and automobile 
plants. But partnerships are also a means 
by which leaders can move toward a com- 
mon set of cost structures and can observe 
one another’s competitive behavior at 
closer range. And the incidence of such 
arrangėments appears on the increase (see 
Vaupel and. Curran 1973 and: European 
Economic Community report). 
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Follow-the-leader behavior is more sub- 
tle and more difficult to measure. It con- 
sists essentially of the leaders matching 
one another’s moves in establishing pro- 
duction facilities in new locations, to a de- 
gree that is not explained simply by their 
independent recognition of economic op- 
portunities. The phenomenon so far is 
documented only with regard to the be- 
havior of U.S.-based multinational enter- 
prises (F. T. Knickerbocker). 

The use of countervailing pridgehoads, 
sometimes called the exchange-of-hostage 
syndrome, may be less common than the 
follow-the-leader pattern, but there is not 
much doubt as to its existence. Foreign- 
owned enterprise A establishes a producing 
facility in B’s home territory; B, fearing 
that A may be disruptive in its competitive 
behavior in that territory, establishes a 
producing facility in A’s home territory. 
The object is partly to share A’s strengths 
and partly to encourage A’s cooperation. 
According to preliminary indications from 
my own research, this kind of behavior 
also seems on the increase. 

Such growing internationalization of 
oligopoly in some industries might lead one 
to suppose that international markets in 
‘those industries are growing less competi- 
tive. The evidence, however, runs the 
other way. In recent decades, for instance, 
the mature oligopolies have been growing 
less concentrated in industrial structure, 
not more so. Though economies of scale in 
an absolute sense are probably increasing 
in most of these industries, other develop- 
ments seem to be more than offsetting: 
both world markets and the number of 
enterprises capable of overleaping the 
barriers to entry are growing. 

Some of the effects of these develop- 
ments upon the structure of the industries 
are traced in Figure 1. That figure presents 
a measure—the well-known Herfindahl 
index—reflecting the degree of concentra- 
tion of production among firms in four 


MAY 1974 


mature oligopolies. The index covers pro- 
duction outside the communist countries 
and other countries with state-cor-trolled 
production facilities; in each case, the 
term “irm” comprises both the parent and 
its subsidiaries, wherever located. Similar 
measurements for other industries are in 
process, and it appears likely they will. 
generate parallel results. 

The decline in concentration displayed 
in Figure 1 does not inevitably suggest an ` 
‘increase of competition in world markets. 
In many countries, especially the Euro- | 
pean Economic Community (EEC) mem- 
bers, mergers and amalgamations have 


- tended to increase concentration in many 


industries (HEC, p. 141). That tendency 
may be both a cause and a consequence of 
the trend portrayed in Figure 1: a cause in 
the sense that such mergers were the means 
by which medium-sized firms came to 
challenge the leaders; a consequence in the 
sense that increased competition may have 
shaken out many smaller firms previously 
sheltered in national markets. 

In any event, once a new equilibrium 
has been achieved in world markets, the 
new leadership may have just as much in- 
centive as the veterans to reestablish some 
semblance of cooperative behavior. Ac- 
cordingly, after the period. of expansion 
and growth, stabilizing techniques such as 
the three described: earlier could become 
dominant. The increase in numbers may 
make agreement somewhat more difficult 
to achieve than in the past, but it cannot 
be assumed that the problem of numbers 
will defeat the urge among the leaders to 
cooperate. 


IV. The Innovation-based Oligopolies 


In tke fields of pharmaceuticals, ad- 
vanced chemicals, complex electronics, and 
intricate machinery, the imperfect nature 
of international competition stems mainly 
from the ability of producers to differenti- 
ate their products, fortified: at times by 
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FIGURE 1: HERFINDAHL INDEX OF CONCENTRATION OF WORLD PRODUCTION 
IN Four MATURE O1icorotrs, 1950-1970* ; 


Source: Harvard Multinat.onal Enterprise Study. 


* Production of communist countries and other countries wth state monopolies is omitted. 


patents, and magnifed by trademarks and 
advertising. ` 

Nonetheless, the interpenetration of na- 
tional markets, already alluded to in the 
case of the mature oligopolies, has ‘also 
occurred in the innovation-based indus- 
tries. Before World War II, when most 
chemicals could not yet be regarded as 
standardized or the industry itself as ma- 
ture, the leaders cculd divide world mar- 
kets by mutual grants of exclusive licenses. 
For example, Imperial Chemical Indus- 
tries, Ltd. (ZCI) turned. over its U.S. 
patents in specified fields to du Pont, and 
du Pont, its patents in most of the British 
Commonwealth to ICI, so that in any na- 


tional market one of the enterprises con- 
trolled all of the legal monopolies that had 
been issued by the nation: to either of 
them. 

Today that pattern has practically dis- 
appeared. The big multinational enter- 
prises as a rule maintain control over the 
patents in the areas in which their sub- 
sidiaries operate. Electronic firms like 
Sony, General Electric, and Philips ac- 
cordingly are more likely to confront each 
other in many markets, as are chemical 
firms like [CI and du Pont. 

The growth of multinational enterprises 
in the innovation-based industries suggests 
a number of corollary points. First, multi- 
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national enterprises which develop a 
patentable invention are likely to obtain 
patents in more national jurisdictions than 
national enterprises might do (Leonard 
Robbins). Second, no single national 
patent is likely to be quite as important to 
a multinational enterprise as to a national 
enterprise. Finally, since multinational 
enterprises appear prone to penetrate one 
another’s main markets more than na- 
tional enterprises, the degree of differenti- 
ation between different patent-protected 
products will presumably have been re- 
duced, thereby reducing the monopoly 
value of the patent. ete 

It would be a mistake to conclude, how- 
ever, that the problems of competition in 
the innovation-based industries have de- 
clined in all respects. Ordinary run-of-the- 
mill industrial innovatior is a relatively 
low-level, trial-and-error, cut-and-paste 
activity that many firms in industrial 
countries are capable of undertaking 
(Scherer, Edwin S. Mansfield et al.). Some 


innovation-based projects, however, are so’ 


large, prolonged, or complex as to exceed 

. the capabilities of individual firms: an 
extraterrestrial launcher, a controlled fu- 
sion process, a supersonic transport. Proj- 
ects of this magnitude are not very com- 
mon, but they are exceedingly important. 
In these cases, the multinational enterprise 
which receives governmental assistance 
has a very decided advantage, not only in 
the home market but also abroad, an ad- 

. vantage independent of that bestowed by a 
patent system (Keith Pavitt and OECD 
1971). 


V. Issues of Policy 


Geographical divisions of international 
markets among national oligopolists have 
become more difficult to sustain. The prob- 
lems of international competitiveness that 
remain, however, seem difficult enough. 
Global oligopolies exist and more may be 
in prospect. They operate in ways that 
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place both fact-finding processes and re- 
medial measures beyond the effective 
reach of manv individual countries. As a 
result, individual countries are likely to 
avoid any action out of a sense of impo- 
tence or a desire not to provoke other 
countries. This suggests the need to take 
up once again where Chapter V of the. 


Charter for an International Trade Or- 


ganization (ITO) left off a quarter century 
ago—to inquire if the world is ready for 
an international fact-finding, adjudicating, 
and prescribing institution. 

Many things have changed ‘since the 
project of an ITO Charter was abandoned 
in 1950. On the one hand, the ability of the 
United States to lead any new initiatives 
in this field has been considerably reduced. 
On the other hand, various countries on 
their own initiative have instituted and 
enforced policies to restrain monopolistic 
power. Programs of various sorts are to be 
found notably in the United Kingdom, 
Germany, the European Economic Com- 
munity (D. M. Jacobs, W. Schlieder), and 
even Japan (Masao Baba, Mitsuo Matsu- 
shita). 

There are some essential differences be- 
tween U.S. programs and foreign pro- 
grams, however. The tolerance of other 
governments fcr restrictive practices is 
generally higher. And the concept of a per 
se violation—an act that is ipso facto 
illegal without regard to its economic con- 
sequence—is almost uniquely a U.S. idea. 
But these differences do not preclude an 
international approach that would be 
more effective than the unilateral applica- 
tion of national laws (Sigmund Timberg). 
An already existing web of bilateral agree- 
ments on the subject between the Euro- 
pean Economic Community and various 
countries.in Europe and a number of 
similar agreements by the United States 
with various countries offer some of the 
principles of an international approach. 

The solution to the international prob- 
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lems of competition and monopoly, how- 
ever, probably will require more than a 
mechanism for more effective fact find- 
ing and adjudication in individual cases. 
Consider, for instance, the international 
problems associated with patents. The 
patent represents an implicit bargain be- 
tween the sovereign state and the inventor 
who receives a temporary monopoly in re- 
turn for disclosing the product of his 
genius. The trend of :nternational policy 
so far has been to make it easier for the 
inventor to stretch his monopoly over 
large areas: this is the general direction of 
the European patent project, for instance. 
I have already suggested that multina- 
tional enterprises paradoxically may have 
reduced the value of the patent, both as a 
stimulus to invention and as an impedi- 
ment to competition, by the assiduous 
exercise of their patent rights. This gen- 
eralization, however, i3 more appropriate 
to some products and some markets than 


others. In many developing countries, for - 


instance, the size of tne market and the 
restrictions on access to the market may 
have the effect of vesting the patent with 
real anticompetitive pcwer. 

Individual states aze not, of course, 
obliged to join the international trend to 
make patent grants easier for the inventor. 
They have it in their power to limit the 
scope of the patent grant in order to fit the 
special needs of their swn societies. The 
case for such limitation appears fairly 
strong in some developing countries. As 
the developing countries experiment with 
the modification of patent grants which 
they feel appropriate to their needs, some 
forebearance and understanding on the 
part of other nations may be needed. 

There remains the grave problem, half 
apparent, half latent, of the products that 
derive their strength in internal markets 
from governmental support, a situation 
commonly found in the aerospace, nuclear, 
and advanced electronic industries of 
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various nations. The issue is already diff- 
cult enough among the advanced countries 
of capitalist persuasion. It will grow even 
more serious if the Soviets or the Eastern 
Europeans join the competitive race. 
Though easy answers are not immediately 
apparent, the odds are fairly high that we 
shall soon be obliged to develop an ade- 
quate response. 
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` Problems and Policies Affecting 
-© Labors Interests 


By GEorGE H. HILDEBRAND* 


It is tempting to draw a parallel between 
the.spread of American industry south and 
west after, say, 1830 and the spread of 
multinational enterprises throughout the 
world, particularly in the past quarter- 
century. One calls to mind immediately 
visions of runaway shops, legions of low- 
paid new nonunion workers, old high-cost 
„plants in declining regions, -and the diffi- 
culties of extending colective bargaining 
and common labor standards to remote 
groups and places. And to be sure, there 
are similarities, but also some sharp dif- 
ferences. 

Perhaps the best way to begin is to set 
up a conceptual framework with which to 
examine these questions. First, we should 
distinguish between the interests of labor 
organizations in negotiating and enforcing 
wages, and standards of employment and 
the interests of individual workers, for 
some union members have interests that 
do not always parallel those of their or- 
ganizations and other workers do not be- 
long to unions at all. 

Second, we have to consider these in- 
terests in all of their geographical com- 
plexity: workers and their organizations in 
a source country for direct foreign invest- 
ment capital, such as the United States; 
in the host countries to which the capi- 
talis applied; and third, în countries whose 
workers and their organizations have 
economic interests that can be either com- 
petitive with or complementary to those in 
the host countries. Here I find it useful to 
distinguish four admittedly rough cate- 
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gories: the United States itself, the indus- 
trial economies of Western Europe and 


` Japan, the developing industrial economies 


of Asia—Taiwan, Singapore, Hong Kong, 
and South Korea—and a grab bag of 
primarily natural-resource-oriented coun- 
tries, such as Saudi Arabia, Peru, Chile, 
and Australia. The only brief for this 
classification is that it helps one perceive 
the limitations of the runaway-shop model 
as a basis for looking at direct investment 
overseas and realize the obstacles to effec- 
tive extension of union power beyond the 
seas. 

Third, it-is safe to assume that capital- 
istic firms expand abroad to maximize 
profits. This motive finds concrete expres- 
sion in different ways. One is the perennial 
search for cheaper raw materials, for ex- 
ample, richer deposits of oil and copper. 
Closely related is the desire to take ad- 
var.tage of lower costs of production and 
distribution, as it were by substituting 
foreign investment for export sales of 
manufactured goods. In some cases this 
phenomenon may involve Raymond Ver- 
non’s cycle of overseas expansion, where 
there exists a joint motive to cut costs and 
enlarge total sales to overcome saturation 
problems at home. However, in other situ- 
ations the purpose may be oriented mainly 


_to cost-savings, for example, low-cost 
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assembly. of television components in 
Taiwan for reexport to the United States. 
Then again the motive may-be to pene- 
trate a foreign market that is closed to im- 
ports by a variety of possible barriers—a 
demand-oriented expansion that may also 


involve economies of scale as well (export 
¢ . 
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of components, spreading costs of-central 
management, lower prices for inputs pur- 
chased in larger volume}. 

Finally, the objective may be to secure 
the profit-yielding advantages of vertical 
or horizontal integration, for example in 
the vertical case to get favorable cost 
differentials for raw materials or to obtain 
an assured supply or, on occasion, even to 

‘shut off competitors’ access (borates in 
1899, bauxite before 1942). In the horizon- 
tal case the goal may be to make possible a 
strategy of shifting production from struck 
plants (probably overrated) or to get rid of 
a troublesome competitor or even to reduce 
the vigor of import competition back 
home. But horizontal integration may also 
involve none of these things and, instead, 
simply may emerge from expansion abroad 
to improve the rate of return through 
larger sales and lower costs. 

Let me consider first the impacts of di- 
rect foreign investment (DFI) upon the 
interests of workers as individuals. Wher- 
ever the investment goes, of course, the 
overall effect is to increase the stock of 
capital relative to the labor force, increas- 
ing employment and, depending upon 
elasticity of supply of industrial labor, real 
wages. In relatively undeveloped raw ma- 
terials countries, the accompanying in- 
fusion of advanced technology and man- 
agerial skills can make a strong and con- 
tinuing contribution to the training and 
upgrading of the local labor force with 
beneficial spin-off effects for the. whole 
economy. In time, serious political issues 
may emerge from this invasion by foreign 
capital and its representatives, whether it 
be from capitalist or communist countries, 
and there exist cases of both types. How- 
ever, I am limiting myself here to purely 
economic effects. 

Of somewhat greater interest, I think, is 
the effect of the process upon individual 
workers in the source country, in this in- 
stance the United States. The freedom 
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both of capital and of commodities to 
mcve internationally operates continu- 
ously to shift the participating economies 
toward specialization according to com- 
pacative advantage. Depending upon the 
case, the home effects may be favcrable or 
unfavorable, complementary or competi- 
tive. Funds sent out to develop an oil field 
in Indonesia will aid the employment and 
real wages of refining and distribution em- 
ployees back home, although they may be 
adverse to the interests of workers in high- 
cost domestic fields. U.S. investments in 


- radio, computer, and television plants in 


the Asian group or in the Mexican border 
zone will at least slow the rate of expansion 
ot employment in the collateral domestic 
branches of these industries and may well. 
reluce it absolutely. However, the lower 
production costs may also have favorable 
effects in the other domestic branches of 
the same industries. The migration of New 
England textiles southward was a similar 
process. 

Before leaving this topic, let me record 
my belief that progressive overvaluation 
of the dollar during the two decades prior 
to the adoption of floating exchange rates 
in 1973 has had a great deal to do with 
both the volume and the nature of DFI 
from the United States. As with the United 
Kingdom in the 1920’s, the effect was to 
impcse a cost-scissors upon domestic in- 
dustries and their workers, discouraging 
exports and attracting imports. At the 
seme time, fixed dollar parities were a 
standing invitation to send capital abroad 
ir. place of goods and services. As the whole 
process went on and its consequences 
worsened, we began to hear that the 
United States would eventually be driven 
out of hard goods production and would 
become an exporter primarily of computers 
and managerial talent. 

I think we are now able to see matters 
in better perspective. The evolution of our 
export and import patterns in these years 
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reflected dollar overvaluation as well as 
longer run factors of comparative ad- 
vantage. The cheap labor and runaway 
shop arguments will continue to be with 
us, but the forces provoking them should 
be less severe., 

Let me turn now to the impacts of DFI 
upon unions, using a three-way geographic 
classification: host country, source coun- 
try, and “third party” countries. As a 
general rule we may follcw John R. Com- 
mons and say that the ability of a trade 
union to extract gains by bargaining with 
employers depends ultimately upon the 
completeness of its control over the rele- 
vant product market. “Taking wages out 
of competition” means eliminating com- 
peting uncontrolled sources of product 
supply, so that differences in wages and 
benefits do not yield differences in unit 
costs and that strike strategy may be 
fully effective. 

If the host country for DFJ is, for exam- 
ple, an industrial country in Western 
Europe, then the infusion of private 
capital is likely to pose different problems 
for a trade union from those that would 
emerge, say, in Zambie or Saudi Arabia or 
within a country of the Asian group. In the 
European case, if the capital is used to 
acquire an existing firm, the immediate 
problems are to control the labor policy of 
the new owners and very possibly to cope 
with a multiplant technique for combat- 
ting strikes. If, instead, the investment is 
directed to a new plant, the basic prob- 
lems are likely to be the same, plus the 
added one of organizing the new work 
force. 

Continuing with the United Kingdom- 
West European setting, DFI in either 
form in any one of these countries is likely 
to make the problem of product substitu- 
tion far more acute all around. Within the 
host country, the unions will be compelled 
to look to their fellow organizations for 
international cooperation against com- 
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peting employers in the industry. Like- 
wise, these organizations will be furnished 
with the same incentive. Here there would 
seem to be three main choices for policy. 
One is to try to extend the reach of or- 
ganization, to form genuine international 
unions to achieve a common policy as re- 
gards negotiations, strikes, settlements, 
and wage and employment standards. 
Short of this difficult goal, the affected 
organizations might attempt to form bar- 
gaining and strike coalitions, as it were to 
achieve horizontal integration of the rele- 
vant labor markets for both offensive and 
defensive purposes. Third, they might 
seek the establishment of “fair” interna- 
tional labor standards for wages, hours, 
and working conditions, through bodies 
such as the International Labour Organisa- 
tion. With this last approach, the problem 
of what Arnold Weber calls the “mediation 
of interests” of diverse worker-groups be- 
comes even more formidable. 

Consider, next, the case where DFT is 
directed to light manufacturing and assem- 
bly in the so-called Asian group of de- 
veloping countries. Here technology, skill 
requirements, and predominance of final 
sales in the United States all enforce a cer- 
tain commonality and substitutability as 
among plants within the group. In conse- 
quence there is some similarity with the 
West European case. However, there are 
differences: unionism is much more un- 
evenly distributed. Where found, the or- 
ganizations are local and tend to be weak. 
Distances among competing sources are 
great, there are ethnic and linguistic 
barriers, and fraternal ties are usually not 
close. Taken together, these factors do not 
make for near-term cohesive action 
through internationalization of unions, in- 
ternational coalitions, or pursuit of com- 
mon labor standards. Thus we can con- 
clude tentatively that, whereas in the 
United Kingdom-Western European re- 
gion the forces making for cohesive labor 
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policies are strong and growing, dispersion 
and fragmentation now characterize the 
Asian group. 

Last among the receiving countries for 
DFI are those in the natural-resource- 


oriented group. These nations are scat- 


tered far and wide over the globe. For- 
mally, of course, the country suppliers of 
petroleum, or copper, or iron ore, for ex- 
ample, are interdependent, but unification 
of volicies on an international scale, where 
it has occurred at all, has been the conse- 
quence of cooperative action by states, not 
of trade union bodies. On the one side, 
physical distances are great while com- 
petitive disturbances from opening up a 
new deposit are small. On the other, where 
independent unionism is found at all, it 
has neither the power nor the incentive to 
strive for international lines of action. 
Everything favors an inward-looking con- 
cern for organizing and policing the 
foreign-owned extractive company, and 
this is where the practical pay-offs are to 
be had. Put a little differently, the prob- 
lem for organized labor typically is to 
capture and exploit the local resource base, 
not to reduce the possibilities for substitu- 
tion of foreign for domestic labor as among 
far distant locations. 

This brings us to the impacts of DFI for 
labor unions in a capital-source country 
such as the United States. With unimpor- 
tant exceptions, the outflow of capital to 
develop new sources of raw materials has 
not constituted a problem for union policy. 
Rather, the problem—-viewed here as a 
composite of wages, jobs, and bargaining 
effectiveness—has asserted itself in two 
main ways: the loss of export markets, 
when investment abroad has been substi- 
tuted, and the substitution of imports for 
. domestic production. From the union 
standpoint, loss of export sales hurts be- 
cause of the old principle that capital is 
more mobile than labor. The same handi- 


cap has asserted itself probably even more 
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strongly through import substitution. Im- 
pacts here have been felt in apparel, 
specialty fabrics, footwear, automobiles, 
fabricated steel, calculators, typewriters, 
radios, and television sets. To be sure, the 
effects have been diffuse. In some cases the 
displacement of workers in particular 
places has been concealed by overall 
growth of the industry. In others, the 
problem appears as slackened growth 
rether than absolute decline. But for a 
labor union, significant specific job losses, 
together with a failure of membership to 
grow, are serious weakening agents as re- 
gards organizational effectiveness. 

Interestingly enough, the principal 
source of these problems seems to be the: 
Asian group and the “twin plants” prob- 
lem along the Mexican border. I have 
neither time nor opportunity to examine 
the statistical evidence, hence must con- 
fine myself to a few observations. 

One of them is that the products in- 
volved require large amounts of unskilled 
and semiskilled labor. This means a high 
elasticity of substitution as between the 
dornestic and foreign labor groups in- 
volved—alwavs a difficult problem for a 
labor union. Another consideration is that 
the competing foreign sources are very un- 
evenly unionized—a version of the open- 
shep problem. Still another is that all of 
these countries tend to fit W. Arthur 
Lewis’ model—they have excess supplies 
of labor, and these exert significant down- 
ward pressure against wage increases. 
This long-distance factor cripples the bar- 
gaining effectiveness of domestic unions in 
the same field. 

And finally, while it is cold comfort at 
best, I suspect that the chief explanation 
for this phenomenon of sharply increased 
product-market competition from the 
Asian group has been simultaneous over- 
valuation of the dollar and deliberate 
undervaluation of the yen. Overvaluation 
limited exportation while promoting a 
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soaring expansion of imports. So far as the 
United States is concerned, undervalua- 
tion made Japan a particularly formidable 
competitor. How, ther, was a domestic 
producer of, ‘say, televisicn sets to endure 
against the mortal thrust of Japanese 
competition? So long as the dollar was 
firmly pegged and official policy favored 
liberalized trade, the only way to survive 
was to have light fabrication and assembly 
performed in countries that could put the 
Japanese producers in the same squeeze. 

In my view, these are the main situa- 
tions that have made DFI an adverse force 
for the American unions, a force deriving 
more from Asian than from European 
sources. 

Obviously one kind of response would be 
the internationalization of unionism itself 
—directly or through soalitions. Alterna- 
tively, unions could szek “fair” interna- 
tional labor standarcés. But, with the 
notable exception of the United Auto 
Workers and the Japanese auto unions, 
expansion outward has not been tried. If 
anything, the American labor movement 
in recent years has been reducing its ties to 
its foreign counterparts. As for interna- 
tional economic relations, the line taken 
has been to support the Burke-Hartke 
trade bill in all of its intricate protectionist 
apparatus—import quotas, restrictions 
upon DFT, and restraints upon the diffu- 
sion of American tecanology abroad. 

The explanation seems to be that the 
American unions, like their sister organiza- 
tions abroad, orient their policies to the 
interests of their incumbent employed 
members. Until the last two decades, 
foreign trade and inzernational movements 
of private capital offered no significant 
threat to the position of incumbent job- 
holders in the organized sections of Ameri- 
can industry. With the progressive over- 
valuation of the dollar and the enormous 
outflow of private capital, now exceeding 
$90 billion in cumulative total, certain 
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U.S. unions began to feel the pinch—in 
slackened growth of their industries, in 
specific job losses, and in diminished bar- 
gaining effectiveness (higher elasticity of 
derived demand for production labor). 

As these pressures mounted in the 
1960's, they began to impose some hard 
policy choices upon the American labor 
movement. Extension of unionism beyond 
Canadian affiliates to places such as 
Taiwan or Hong Kong in the Orient, or to 
Italy and West Germany in Europe, was a 
manifest impracticality: the organizational 
requirements were too difficult while the 
necessary incentive on the side of the pro- 
spective foreign members simply was not 
there. As a second-best alternative, inter- 
national coalitions offered the American 
unions even less advantages while the or- 
ganizational problems were equally diffi- 
cult. Why, for example, should unions in 
Hong Kong seek wage parity with their 
American brethren just to relieve the lat- 
ter from the competitive rigors of what 
they would term runaway shops based 
upon cheap foreign labor? Workers are 
just not that naive about the negativeness 
of demand elasticities for their services. 

' The solution, then, was to turn to 
measures such as Burke-Hartke because 
the goal of making secure the interests of 
incumbent American members seemed 


-easier to obtain given the political aes 


requirements involved. 

There was still another alternative, bit 
it was never tried: to press for an end to 
the Bretton Woods system of fixed parities 
so that the dollar could attain a competi- 
tive position in the world economy. Here 
was the means to relieve the pressure of 
imports and to restore the strength of our 
export industries at one stroke. With the 
progressive abandonment of administered 
prices for the dollar in foreign exchange 
over the last two years, the American 
unions have gained more for their mem- 
bers than internationalization or Burke- 
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Hartke could ever be expected to provide 
them. Perception of this economic truth 
may well explain the almost total silence 
now enveloping both of these proposals in 
the United States. 

What, then, can be said regarding the 
overall significance of private interna- 
tional investment from the standpoint of 
labor as a factor of production? 

First, DFI is a vehicle for the diffusion 
of capital, technology, managerial skills, 
and occupational training over those re- 
gions of the world that are hospitable to 
the process. As such, what is involved is 
an increasing international division of 
labor. In essence the process is no different 
from westward expansion within the 
United States itself, except that, at least in 
its earlier period, that expansion did not 
entail branch-plant: enterprises to the 
extent that it later did and that develop- 
ment of multinational corporations’ does 
today. But this is a question of organiza- 
tional forms: probably the real significance 
of the multinational device in this respect 
is that it simplifies and accelerates the 
transmission process. 

From the standpoint purely of economic 
welfare, that portion of the world’s con- 
sumers that falls within the ambit of the 
process is clearly benefited by its exten- 
sion. As these consumers are preponder- 
antly workers, the latter are beneficiaries 
of the increased efficiency in resource use 
that DFI makes possible. 

Second, the consequential effect is a 
widening of the product market and of the 
number of competing sources of supply 
effectively within it, although the multi- 
national device works to hold down the 
number of independent suppliers at the 
same time that the market itself is widen- 
ing and expanding. 


MAY 1974 


From the labor standpoint, there are 
those whe gain and those who lose. All 
workers gain as consumers, most of them 
as producers, and some lose through the 
displacement effects of broader competi- 
tion. Because the unions speak mainly for 
zncumbents on the job and not for con- 
sumers or for newly employed workers in 
lands often far away, the dominant theme 
in their reaction is hostility to both DFI 
and liberalized international trade. Yet 
there is reason still to accept what Alfred 
Marshall taught us more than half a 
century ago: that on the whole the rela- 
tionship of capital to labor is far more 
complementary than it is competitive. In- 
creased employment and higher real wages 
are the main consequences to-be looked for. 
To search, therefore, for ways to obstruct 
the export of capital is to look for ineffi- 
cient and inequitable methods to fedis- 
tribute income, paradoxical as this may 
seem. E S ; 

Loòking far ahead, however, 'the con- 
tinued spread of the multinationals does 
presage a shift in the power balance as be- 
tween the free world’s employers and its 
labor crganizations, an emerging gap that 
the sovereign state, acting alone, seems 
unable to fill. Indeed, the situation in 
rough ways is a replica of the United 
States in the 1920’s. The business enter- 
prise has proved fully capable of extending 
its organizational reach literally all over 


. the world. The world’s labor movements 


have not demonstrated anywhere near as 
much flexibility and adaptability. As DFI 
procezds, this gap in the power balance 
will increase. It is difficult to believe that 
it will proceed unchecked and unchal- 
lengec from the labor side over the decades 
to come. 


TRENDS, PROSPECTS AND POLICIES 
FOR EAST-WEST TRADE 


Prospects and Policy for US-Soviet Trade 


By GREGORY GROsSMAN* 


The word “prospects” in the title leads 
me to interpret my assignment as a for- 
ward-looking one, a biz of economic fu- 
turology. Unfortunately, the economist’s 
tools are of very limited use in this case, 
especially at this moment in history. 

Take the mere question of the level of 
trade. Simple mechanical extrapolation will 
certainly not do. Consider that during 
1965-1971, U.S. imports from the USSR 
averaged only $53 million per year, with a 
mild uptrend over the seven years, In 1972 
they went up to $95 million, and in the 
first ten months of 1973 they doubled to an 
annual rate of $190 million. Even so, they 
are tiny in relation. to the total trade of 
either country, and therefore intuitively 
contain a considerable potential for growth. 
U.S. exports rose from $45 million in-1965 
to $119 million in 1970 and to $161 million 
in 1971, then jumped to $546 million in 
1972 and to an annual rate of over $1.26 
billion in January—October 1973. The 1972 
and 1973 figures comprise mostly the ex- 
traordinary—but not entirely unrepeat- 
able—grain shipments. It is obvious that 
the “normal” future levels of U.S.-Soviet 
trade cannot yet be discerned from the re- 
cent data. 

This much is reflected in the extremely 
wide range of estimates prepared by com- 
` petent observers. Since U.S. imports from 
the Soviet Union are likely to remain far 
smaller than exports (certainly through 
the 1970’s, before large amounts of gas and 
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/or oil from the much publicized joint 
projects can start arriving on these shores), 
a major determinant of the level of U.S. 
exports to the USSR for the remainder of 
the 1970’s is the availability of credit, to- 
gether with the commercial and political 
feasibility of the giant projects. As the 
Hause has just adopted the Vanik Amend- 
ment, which would severely restrict credit 
to the USSR, no apology is necessary for 
the opaqueness of the crystal ball at this 
moment. 

What economic principles—the political 
ones will be mentioned later—shape the 
volume, composition, and direction of 
Soviet trade with the West, broadly speak- 
ing? We will be brief (for extensive treat- 
ment see such classic sources as F. L. 
Pryor, P. J. D. Wiles and Alan Brown). 
First, the difference in economic systems 
is usually mentioned as a negative factor, 
cne that tends to reduce the volume of . 
East-West trade, and it doubtless has done 
so. We may cite such things as the mutual 
suspicion between capitalists and com- 
munists, and, on a more ‘operational level, 
the cumbersomeness of the state trading 
organizations of the Eastern countries and 
the lack of direct contact between pro- 
ducers (users) in the East and users (pro- 
ducers) in the West. Not to be overlooked 
is the constriction of the volume of goods 
available for export from eastern countries 
caused by the heavy pressure of domestic 
requirements and the low marketability 
of Eastern products in the West for reasons 
of quality and the like—both of course 
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heavily influenced by systemic factors. 
And yet, systemic differences can also aug- 
ment East-West trade. Surely, the large 
importation of technology by the East 
from the West at this time, occasioned by 
the so-called technology gap, should also 


be in some degree credited to systemic ċon- 


trasts in regard to the efficacy of research 
and development and innovation. 

Systemic differences between East and 
West may also have a considerable trade- 
generating effect insofar as they result in 
disparities in relative prices in the East 
and West, either through their effect on 
real variables (e.g., supply of specific fac- 
tors) or through peculiarities in account- 
ing, calculation, and pricing methods. This 
brings us to the matter of comparative ad- 
vantage and its role as a determinant of 
U.S.-Soviet trade. 

Perhaps we should rather speak of “pe- 
cuniary advantage,” given that in both 
countries actual prices deviate widely from 
ideal prices of economic theory, whose 
values we do not know. To the extent that 
trade between the two countries will be 
determined by the prospect of pecuniary 
gain from individual transactions, it will be 
guided by the actual prices confronting 
U.S. businessmen and Soviet traders. 
Surely, the trading decisions on the U.S. 
side will continue to be made in the fore- 
seeable future by private businesses and 
will therefore be price-guided, though 
probably not without considerable inter- 
vention on the part of the U.S. govern- 
ment (export controls, subsidies, price 

` support, and the like). We need only recall 
the role of U.S. government subsidy and 
credit in the billion-dollar-plus sale of 
grain in 1972. But it takes two to transact; 
hence the volume and composition of U.S.- 
Soviet trade is equally in the: hands of 
Soviet authorities and traders. To what ex- 
tent are they likely to be price-guided? 

In one important respect we can pre- 
sume them to be generally price-guided: in 
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choosing American sellers for their imports. 
and buyers for their exportables in prefer- 
ence to sellers and buyers in other noncom- 
munist countries. (Not always though— 
political reasons may play a perceptible 
role, both positive and negative, in choos- 
ing between American and other transac- 
tors, or in deciding to import or export at 
all.) Moreover, the Soviet Union is now the 
only East European Comecon country to 
maintain an almost complete separation 
between internal wholesale and external 
prices of importables and exportables (see 
N. Mitrofanova), which will distort inter- 


„nal decisions relating to both kinds of 


goods. Beyond this, alas, we simply do not 
know enough of the process of decision 
making regarding the volume, composition, 
and Cirection of Soviet foreign trade to be 
able to predict the extent to which such 
decisions have been or will be price-guided. 
Surely, autarkic aims must still weigh 
quite heavily; how otherwise explain the 
contiruing strenuous Soviet efforts toward 
self-sufficiency in animal proteins and cor- 
responding inputs (feed grain) in the face 
of rapidly increasing domestic demand and 
(presumably) high and steeply rising in- 
cremental costs? To complicate matters, 
autarky in the long run may mean more 
imports of technology and equipment in 
the nearer term—‘“imports to end im- 
ports’—and of course correspondingly 
larger exports to pay for them. Moreover, 
there is a still longer run during which do- 
mestic priorities and world technology 
change sufficiently to negate most of the 
importance of the autarky that might have 
already been achieved by dint of great 
efforts, requiring a new round of strenuous 
efforts to attain the pot of self-sufficiency 
at the end of the rainbow. Soviet history 
provides many examples. 

One cannot excape the impression that 
much of Soviet foreign trade with the West 
—insofar as it is not primarily motivated 
by extraeconomic considerations—is to be 
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explained as much by what we may call 
“gap filling’ as by the Soviet quest for 
pecuniary advantage. By the former, 
somewhat inelegant phrase we simply 
mean the attempt to overcome shortages 


in supplies by importation from abroad: 


and to pay for the augmented imports by 
exporting such relative surpluses as may be 
on hand—these decisions being taken pri- 
marily in physical terms, i.e., with refer- 
ence to the standard “material balances.” 
The gap may be seen to be of short or long 
duration. The need to import is the active 
cause of trade; exports are the passive, if 
indispensable, link. (Cf. Pryor, Ch. 4.) A 
gap in supplies may be anticipated, i.e., 
“planned” in Soviet parlance; or it may 
arise only in the course of plan fulfillment 
owing to planning errors, setbacks of all 
kinds in the execution of plans, natural 
causes, and so forth. It can also arise as a 
result of significant revision of plans and 
priorities, e.g., the stepped-up importation 
of consumer goods immediately after 
Stalin’s death for internal political reasons, 
or the sharp increase in the purchase of 
western equipment for the chemical indus- 
tries following Khrushchev’s decision in 
1958 to ‘‘chemicalize’’ the Soviet economy. 
In the latter case, as G. Fink shows (p. 
108), the average annual value of imports 
of chemical equipment from all sources 
jumped tenfold between 1953-57 and 
1960-69, and the share of developed 
Western countries in such imports from 
almost 0 to 60 percent (the remainder com- 
ing from Comecon countries), 

Tf much of Soviet trade with the West is 
indeed gap filling, then it plays the crucial 
role of imparting short-run flexibility to 
the otherwise very rigid Soviet economy, 
as well as providing greater maneuverabil- 
ity in general over the long run. (Trade 
with the Comecon offers less flexibility, of 
course.) Imports connected with short- 
term gap filling would consist primarily of 
raw and intermediate producer goods, 
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foodstuffs and other essential consumer 
goods, incentive goods for sale to con- 
sumers, and certain services, such as mari- 
time transport. Long-term gap filling 
would consist chiefly of capital goods, 
other investment goods, and technology. 
The same argument points to the im- 
portance of credit: to enable gap-filling 
imports to take place in the short run be- 
fore resources can be reallocated to yield 
the counterpart in exports and to benefit 
from external financing for long-term 
projects. The latter has been lately in- 
geniously cast into the form of “product 
payback” (or “barter over time”) deals, 
whereby the Western-financed projects are 
made self-liquidating (bypassing the diff- 
cult problem of transfer for debt service) 
by having the lender take his repayment 
in the form of the eventual products of the 
given projects. Incidentally, such deals do 
point to the exploitation of comparative 
advantage by the Soviets in that the deal 
essentially rests on the relative abundance 
and cheapness of certain natural resources 
and skilled labor in the USSR. Further- 
more, the same projects create additional 
and economical export capacity to finance 
gap-filling imports in the future. 

At this point it is necessary to look 
closer at Soviet interest in expanding eco- 
nomic relations with the West in general, 
and the United States in particular, in the 
near future, an interest that would appear 
to be very strong indeed. The economic 
grounds for this interest are roughly as 
follows. (1) First is the technology gap, 
thanks to which relatively small outlay in 
the West (and in cases of product payback 
or technology swap, hardly any hard cur- 
rency cost at all) can often yield large 
dividends to the Soviet economy—in other 
words, the stepped-up intake of Western 
technology will allow the Soviet Union to 
continue keeping a large part of its inven- 
tive and innovative resources in the mili- 


` tary sector. (2) The need to turn to more 
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outlying deposits of fuels and other min- 
erals tends to raise the incremental capital- 
output ratio for at least the near future. 
(3) The motorization of the country and 
determined attempts to solve the agricul- 
tural problem similarly require large capi- 
tal outlays in the near term. (4) Not least, 
the marked slowing down of the growth of 
the nonagricultural labor force (in the case 
of industry, from 3.7 percent per year in 
the sixties to 1.4 percent per year from 
1969 to 1973) places additional pressure on 
both capital formation and technical prog- 
ress to maintain wonted rates of growth. 
{Very suggestive are Abram Bergson’s il- 


lustrative projections.) (5) At the same. 


time, domestic political considerations 
militate against any significant reduction 
in the growth of private consumption and 
social services, as well as (it would seem) 
any substantial reallocation of resources 
from defense to capital formation. 

_ A far-reaching, decentralizing economic 
reform might yield additional resources by 
giving a one-time boost to static efficiency, 
but then again it might not and in any 
case is anathema to the current leadership 


for power-political reasons. There remains | 


massive assistance from the West in the 
form of large capital flows, technology 
transfer, managerial and organizational 
know-how, and gains from merchandise 
trade. And potentially the largest assis- 
tance can be obtained from the United 
States, because we have more than anyone 
else to offer and because more than anyone 
we stand to take in exchange promises of 
delivery of that ethereal substance, the dé- 
tente. In a real sense, therefore, our assis- 
tance is an alternative to decentralizing 
reform and to reduction in defense outlay, 
rather than a stimulus to them. 

Indeed, the political aspect cannot be 
separated from the economic in an assess- 
ment of Soviet motives in expanding eco- 
nomic relations with the United States. 
We have just alluded to the domestic 
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political implications. On the international 
plane one need only mention the isolation 
of China, and the (shall we say) bridging 
zver Eastern Europe that bids to reduce 
zoth its economic bargaining power and its 


‘political importance. But perhaps the 


greatest political dividend of all expected 
by the Seviets from a policy of maximal 
economic involvement with the United 
States is the creation of powerful vested in- 
terests in this country, anxious not only to 
preserve the lucrative trade but also to 
safeguard billions of dollars’ worth of loans 
to the USSR, interests whose lobbying 
could decisively enhance the freedom of 
maneuver of Soviet foreign policy by re- 
stricting that of the American. The syn- 
drome is not novel; it was masterfully 
analyzed (with regard to the Nazis) over 
thizty years ago by Albert O. Hirschman, 
who stressed the “influence effect” of 
trade. : 

But what of the U.S. interest in greatly - 
enlarged ecoromic relations with the 
USER? Here we must distinguish sharply 
between private gain and national benefit. 
The private gain for our traders, producers, 
and financiers is obvious. There should 
also be some sccial benefit in the form of 
usua. gains from trade (cf. Franklyn Holz- 
man), despite the relatively modest likely 
volume. At the same time, in these days of 
a resuscitated balance of payments, very 
tight money, overload of our equipment 
manu-acturing industries, and a world cry- 
ing fov food, any very large exports to the 
USSR, which of necessity would have to be 
mostly on, credit anyway, raise major 
questions. Nor are the political gains from 
—so i> say—underwriting the Soviet 
econory for the near future unambiguously 
positive. The prospect of significant im- 
ports of fuels thanks to the development of 
Soviet resources may be cited in rebuttal. 
But the fuel would begin to arrive only in’: 
the 1989’s, at high prices, and after mas-. 
sive commitment cf American capital and 


VOL. 64 NO. 2 


technology. It may well be more prudent 
for us to invest comparatle resources into 


the development of domestic self-sufficiency . 


in energy, so as to forestall both vulnerabil- 
ity in energy supplies and possible leverage 
against us by a powerful ‘ong-term debtor. 

The chief interest to the United States 
in greatly enlarged economic relations with 
the USSR lies in a different direction, 


namely, by linking them with the nor- 


malization of relations between the two 
superpowers on various political and cul- 
tural planes. Given streng Soviet interest 
in our goods, technology, and capital, 
there would seem to be an opportunity to 
use the peaceful instrument of our material 
wealth in a positive but measured way, and 
without major detriment to third parties 
(such as the People’s Republic of China), 
to achieve a more stable world. 
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By ALEXANDER ECKSTEIN ant BRUCE REYNOLDS* 


Between 1950 and mid-1971, the level 
and even the commodity and geographic 
composition of China’s foreign trade were 
conditioned by the total embargo on trade 
and payments between the United States 
and the People’s Republic of China (PRC). 
China’s imports were also shaped by more 
or less stringent controls by all North 
Atlantic Treaty Organization (NATO) 
countries and Japan. The lifting of the 
U.S. embargo in mid-1971 changed this 
situation dramatically. In this paper we 
first analyze some of the factors that 
shaped China’s total trade over the past 
twenty years and then turn our attention 
specifically to Sino-American trade in the 
wake of this dramatic change. l 


I. Long-term Trends in China’s 
Foreign Trade 


China’s economic performance in the 
1960’s stands in marked contrast to that of 
the 1950’s. From the time of economic re- 
covery in 1952 to the peak level of eco- 
nomic activity in 1959, China’s exports 
rose in real terms at an average rate of 
almost 17 percent a year, while imports 
rose about 13 percent a year. At the same 
time, GNP grew at an annual rate of about 
8 percent. In sharp contrast, when the 
GNP growth rate declined to only about 3 
percent a year, foreign trade growth came 
to a virtually complete halt (see Table 1): 
exports rose half a percent (in real terms) 
and imports fell slightly. Thus the swing 
in export and import growth rates between 
the 1950’s and 1960’s was much greater 
than that in GNP} 


* University of Michigan, 
1 See Eckstein (p. 232, Table 6). 
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How can this pattern of trade and 
growth be explained? We hypothesize that 
China’s economic growth contairs a strong 
“import-led” component, and conversely 
that growth of China’s imports is in part 
a function of the pace of investment ex- 
pansion. In the crude model we have in 
mind, policy measures increase the rate of 
investment and make the composition of 
investment goods more technology-inten- 
sive. This will then stimulate higher 
growth in both GNP and imports. The 
stimulus to imports will necessarily exceed 
that to GNP for two reasons. First, invest- 
ment will grow faster than GNP, and im- 
pozts are functionally related to the level 
of investment. Second, a shift to tech- 
nology-intensive investment goods will re- 
quire that a high proportion of such goods 
be imported. Furthermore, these imports 
may raise the productivity of investment, 
further stimulating GNP growth and thus 
permitting still further rises in investment 
and imports. This expansionary process 
eventually . encounters domestic savings 
and balance of payments constraints. As 
contraction occurs, the growth rate of im- 
ports may be expected to fall to that of 
GNP, or below it, for reasons analogous to 
those adduced above. 

This would explain why foreign trade 
grow7h was rapid in the 1950’s and near 
zero in the 1960’s. For the two decades 
combined, trade grew at 5 percent a year— 
somewhet higher for exports and less for 
imports—that is, perhaps marginally higher 
than did GNP. What does all this suggest 
for the future course of the Chinese econ- 
omy and its foreign trade? 

On the basis of past indications it would 
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Tasie 1—Cuarma’s ForEIGN Trane, 1952-1972 
(Mn Millions of U.S. Dollars) 








In Constant 1962 


In Current Prices Prices 





Year Exports Imports Exports. Imports 





1952 841.2 931.0 764.0 922.0 
1953 1,001.3 1,158.2 960.3 1,194.4 
1954 1,083.1 1,319.€ 951.8 1,377.5 
1955 1,298.9 1,380.2 1,224.2 1,427.3 
1956 1,564.7 1,540.5 1,493.0 1,534.4 
1957 1,563.2 1,488.8 1,481.7 1,427.4 
1958 1,861.7 2,004.7 1,861.7 2,004.7 
1959 2,159.1 2,119.9 2,239.7 2,145.7 
1960 1,950.4 2,049.8 1,908.4 2,091.6 
1961 1,544.3 1,513.4 1,556.8 1,545.9 
1962 1,557.1 1,207.5 1,620.3 1,238.5 
1963 1,611.8 1,2307 1,611.8 1,230.7 — 
1964 1,811.7 1,489.9 1,742.0 1,453.6 
1965 1,984.0 1,941.9 1,952.8 1,879.9 
1966 2,199.0 2,070.7 - 2,143.3 1,948.0 
1967 1,962.5 1,995.9 1,946.9 1,882.9 
1968 1,916.1 1,800.3 1,893.4 1,716.2 
1969 2,004.6 1,837.6 1,896.5 1,698.3 
"1970 2,011.9 2,189.5 1,830.7 1,849.2 
1971 2,314.9 2,253.1 2,091.2 1,837.8 
1972 2,885.1 2,769.1 2,404.3 2,066.5 


Methods and Sources: 

Trade data in current prices were obtained from the 

following: 

For 1952-1962 from Alexander Eckstein, Com- 
munist China’s Economic Growth and Foreign 
Trade, New York 1366, Tables 4-1 and B-1,. 

For 1963-1967 from Robert Dernberger, ‘Pros- 
pects for Trade Between China and the United 
States” in Eckstein, ed., China Trade Prospects 
and U.S. Policy, New York, 1971, Table A.3. 

For 1968-1972 compiled by the authors from the 
official statistics of China’s trading partners and 
from CIA, PRC: international Trade Handbook, 
Washington, Oct. 1973. 

These trade data were uniformly adjusted so that 
PRC exports are f.c.b. and imports are cif. For 
Western, Eastern ard Southern Europe an adjust- 
ment factor of 15 percent was used; for the Western 
Hemisphere and Sub-Saharan Africa it was 10 
percent; for East and South Asia and for ‘Oceania 
it was 5 percent; for the Soviet Union and Asian 
communist countrizs no adjustment was applied 
on the assumption that most of the trade would 
move overland wizh these of China’s neighbors. 

The trade data in current prices were deflated on the 
basis of U.N. indices of world trading prices with 
1963= 100. PRC exports were deflated on the 
basis of price indices for developing countries by 
four commodity categories: food, agricultural 
products other than food, minerals, and manu- 
factured goods. However, for the last category we 
had to use an “all commodities” index as a proxy 
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since the V.N. sources do not provide an LDC index 
for manufactures. For PRC impbrts we used, the 
ceveloped country price indices fot. dhesè ‘same 
categories. These price indices were then weighted 
on the basis of the commodity composition of Chin- 
ese exports and imports. The indices were culled 
irom the U.N. Yearbook of International Trade 

© Statistics, Table D for various years; commodity 
composition estimates were compiled by us based 
on R. Dernberger, “Prospects for Trade Between 
China and the U.S.,” in A. Eckstein, ed., China 
Trade Prospects and U.S. Policy, New York 1971, 
Tables A-6 and A-7 and CIA, Handbook, Tables 
5 to 9. 





be reasonable to assume that, barring in- 
ternal or external political shocks, the 
Chinese economy may be expected to grow 
at a rate of 4 to 5 percent a year. This is 
suggested not because it happens to be the 
average for the past two decades, but 
rather for certain quite clearly discernible 
structural reasons. It is improbable that 
the 7 to 8 percent rates of growth achieved 
in the 1950’s can be sustained again over 
any prolonged period, since they were in 
part made possible by once-for-all factors 
operative at that time. More fundamen- 
tally, it is most unlikely that Chinese 
agricultural output will incréase faster 
than 3 percent a year. With about 80 per- 
cent of the labor force tied down in the 
rural areas and with rates of investment 
already quite high by most standards, it is 
most improbable that industrial expansion 
could be so rapid as to push the annual 
rate of GNP growth above a long-term 
average of 5 percent a year.” 

There are strong reasons for supposing 
that the Chinese economy is once more 
embarked on the kind of growth pattern 
described earlier. As the economy transits 
from an average rate of growth of 2 to 3 


? If China were to obtain substantial long-term credits, 
it could, of course, significantly ease these constraints 
to growth. There is no question that within the last 
year or two a series of high-level policy decisions have 
been made to pursue a more active and open inter- 
national economic policy. However, this does not yet 
encompass the acceptance of long-term credit, but does 
provide for medium-term commercial loans with some 
forms of government backing. 
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percent in the 1960’s to a 5 percent rate in . 


the 1970’s, the rate of investment may be 
expected to rise. Therefore, for a few years 
at least, we may expect a more rapid rise in 
the investment rate than in GNP. Finally, 
the import component of investment will 
almost certainly increase in the coming 
years for a number of reasons. 

There are very clear indications that the 
Chinese are investing heavily in a number 
of high technology projects. After many 
years of limited plant expansion, a number 
of new projects are being initiated in the 
chemical, petrochemical, and petroleum 
extracting industries, coupled with some 
expansion in steel capacity and transport 
equipment. The need to catch up in plant 
expansion foregone is reinforced by the 
. marked lag in borrowing advanced tech- 
nology during the sluggish growth, low im- 
port, and autarkic policy years of the 
1960’s. The clearest evidence that the 
Chinese policy makers are in fact guided 
by these considerations is provided by the 
‘fact that in 1973 the People’s Republic 
entered into contracts for the delivery of 
complete plants (turnkey projects) from 
Japan, Western Europe, and the United 
States valued at between $1.2 and $1.5 
billion. ` 

This suggests that Chinese foreign trade 
may revert to the pattern of the 1950’s 
when it rose at a 15 percent rate. But since, 
as noted above, it is most improbable that 
GNP will rise as rapidly in the 1970’s as in 
the 1950’s, a 10 percent average annual 
‘foreign trade growth rate seems more 
plausible between 1972 and 1980. This 
would mean that total turnover in 1980 
would be more than twice as high as in 1972. 
Moreover, in contrast to the past pattern, 
we would expect China’s imports to rise 
somewhat faster than its exports. The 
Chinese will have at their disposal some 
medium-term credits which will enable 
them to maintain a trade deficit. Assuming 
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such credits will grow in volume, China 
will have less need of a trade surplus than 
when it was repaying Soviet credits be- 
tween 1955 and 1965. 

Under these assumptions, imports might 
rise to $7.6 billion by 1980 (in 1973 prices) 
with exports increasing somewhat more 
slowly. The plausibility of this projection 
seems to be buttressed by the preliminary 
estimates for Chinese exports and imports 
in 1973. Apparently propelled by the new 
wave of domestic expansion on the one 
hand and the PRC’s more open interna- 
tional economic orientation on the other, 
total trade in real terms seems to have 
risen by about 15 percent in 1973, with a 
much faster increase in imports than in ex- 
ports and a small trade deficit resulting 
therefrom.’ 


IJ. Sino-American Trade Prospects 


According to most recent government 
estimates, our 1973 exports to China will 
be around $709 million and our imports 
$60 million. This indicates a doubling in 
imports over 1972 and an almost: twelve- 
fold increase in exports.’ As a result, the 
trade imbalance would rise from a 2:1 
ratio to almost 12:1. The most fundamen- 
tal reason for this imbalance is that the 
United States has a comparative advan- 


3 According to as yet unpublished U.S. government 
estimates-of early December 1973, total PRC exports 
were projected as $3.7 billion and imports as $3.8 billion 
in current prices. At the time that this paper was 
written, world export price indices were available only 
for the first half of 1973. We made some allowance for 
further price’ increases in deriving an estimated 15 per- 
cent for the real increase in 1973 trade volume. How- 
ever, the deflator used may be subject to considerable 
revision. : ` 

4 These are taken from Current Scene (p. 10, Table V). 
They differ quite significantly from U.S. Central 
Intelligence Agency (CIA) data (p. 10), which indicate 
U.S. exports to China of $79 million instead of $60.2 
million. This discrepancy arises from the fact that the 
U.S. Department of Commerce treats U.S. exports to ` 
China on an f.o.b. basis. The CTA views this as PRC 
imports and therefore adds a c.i.f. allowance to the 
Commerce Department figures. 
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tage in the exports of certain kinds of 
products (farm products, transport equip- 
ment, and machinery) all of which loom 
large in China’s import bill. The reverse is 


much less true. Moreover, some marked - 


institutional obstacles hamper China’s 
entry in the U.S. market, such as lack of 
most-favored nation status (MFN), the 
frozen assets problem, and the time re- 
quired for Chinese exporters to adapt to 
American marketing techniques. There are 
no corresponding obstacles now on the 
export side. 


A. Exports 


This year China will have obtained 
. about 18 percent of its imports from the 
United States as compared to approxi- 
mately 25 percent from Japan. It is im- 
probable that over the long run the United 
States will supply more than 20 percent of 
PRC imports or that Japan and the United 
States combined will provide more than 50 
percent. This means that U.S. exports to 
China would be about $1.5 billion in 1980, 
about twice the current level. It would im- 
ply that total PRC imports and purchases 
from the United States would rise at about 
the same rate, with the latter moving 
ahead a little faster than the former. What 
about the commodity composition of these 
exports? 

It is often assumed that PRC imports of 
U.S. agricultural products are purely tem- 
porary, a function of a poor 1972 harvest. 
However, this is most doubtful. All current 
indications point to at least the same level 
of farm exports from the United States to 
China in 1974 as in 1973. But beyond this, 
China has been a net importer of grain 
since 1961, even following good harvest 
years, probably in part to relieve the bur- 
den on its domestic distribution and trans- 
. port system and thus ease the strain of 
supplying the coastal cities. This policy 
might be expected to continue through the 
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rest of this decade although the actual 
quantities demanded may fluctuate in 
response to domestic harvest conditions. 
Grain imports from Australia and Canada 
may be expected to remain reasonably 
stable, while our larger production makes 
us better able to meet rapid increases in 
the Chinese demand for grain. 

The long-term outlook for Chinese im- 
ports of cotton from the United States is 
alsc quite favorable. Cotton imports may 
be expected to rise since the textile in- 
dustry is expanding in response to increas- 
ing population, a gradually rising standard 
of living, and growing pressure from 
planners to expand China’s textile exports. 
Given the limited opportunities for ex- 
panding cotton acreage and even with 
some allowance for rising yields, China 
will almost certainly have to depend on 
increasing cotton imports—at least until 
the end of this decade by which time syn- 
thetic fiber production will have increased 
significantly, based on the new plant ca- 
pacity on order now in Japan and Western 
Europe. 

It may, therefore, not be unreasonable 
to expect that over the next five years or 
so U.S. agricultural exports to China will 
at least stay at current levels while the 
exports of transport equipment, ma- 
chinery, and various high-technology prod- 
ucts will rise. To derive a somewhat clearer 
picture of a projected commodity com- 
position for U.S. exports to China in 1980, 
we calculated for the 1959 to 1969 period, 
at the one-digit Standard-International 
Trade Classification (SITC) level (0-9), 
the commodity distribution of total U.S. 
exports, U.S. exports to Asian less-developed 
countries (LDC’s), total imports of those 
LDC’s, total Chinese imports, Chinese im- 
ports from developed Organization for 
Economic Cooperation and Development 
(OECD) member countries and total ex- 
ports of those OECD countries. 
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TABLE 2—Commopity COMPOSITION OF U.S, Exports To AND IMPORTS FROM 
CHINA IN 1973 AND PROJECTED FOR 1980 IN PERCENT 

















Exports Imports 
Commodity Category 19738 1980 1973" 1980 
Food and Live Animals . (0) 62.2 40 9.3 15 
Beverages and Tobacco (1) 0.2 — 0.6 — 
Crude Materials, Inedible, Except Fuels (2) 25.5 10-15 25.1 26 
Mineral Fuels, Lubricants, and Related ' 

Materials (3) 0.0 —_ 0.6 — 
Animal and Vegetable Oils and Fats (4) 4.1 == 1.3 3 
Chemicals (5) 0.6 5-10 12.5 
Manufactured Goods, Classified Chiefly by 

Material (6) 1.1 5-10 30.1 31 
Machinery and Transport Equipment (7) 5.0 3) 0.6 — 
Miscellaneous Manufactured Articles (8) 0.1 18.1 15 
Commodities Not Classified According to 5 
` Kind (9) do 1.3 10 
Total (in millions of 1973 dollars) 482.6 1,5C0 50.1 325-390 





® Actual, Jan.—Oct. 


b This really encompasses “all other,” i.e., elements of all omitted categories. 


Sources: 1973 data, U.S. Dept. of Commerce. 


1980 projections based on data in OECD, Trade Statistics, Series C, I and.IJ, various 
years; U.N. Yearbook of Internctional Trade Statistics, New York, various years; 
U.N. Monthly Bulletin of Statistics, Sept. 1973; U.S. Dept. of Commerce, Survey of 
Current Business, Aug. 1973. For the method used see text. 


We used these different series to project 
shares that seemed to us reasonable based 
on the past behavior of U.S. exports to 
East Asia and India and the imports of the 
PRC and of these countries. As may be 
seen from Table 2, we project a decrease in 
the relative importance of foods and a sig- 
nificant rise in machinery and transport 
equipment between 1973 and 1980-—from 
about 62 to 40 percent in the first case and 
from 6 to 30 percent in the second. This 
would represent a 25 percent rise in farm 
exports and a four-and-one-half-fold in- 
crease in the shipment of investment goods. 


B. Imports 


U.S. exports to China may be considered 
to have reached a more or less “normal” 
level in 1973. However, the situation is 
quite different in respect to U.S. imports 
from China, where there are not only 
major learning problems but some signifi- 
cant trade barriers as well, such as the 


frozen assets problem and lack of MFN 
status for China. It is far from clear how 
important absence of MFN in and of itself 
is as a barrier to imports from China. In a 
recent study it is estimated that granting 
of WFN would raise our imports from the 
PRC bv 16 percent, which applied to the 
1973 data would mean an increase from a 
projected $60 to $70 million.’ Even if this 
were a serious underestimate, it would 
seem that MFN could not make a signi- 
ficant dent in the large trade imbalance of 
1973. Of course, MFN also has great sym- 
bolic significance and may be quite im- 
portant in political and. psychological 
terms, which in turn may have some effect 
on levels of trade. Even if MFN alone is 
not a major barrier, the other institutional 
obstacles are real. We proceed on the as- 
sumption that by 1980 all these barriers 
will be removed. 


5 See Steven C. Haas. 
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In projecting Chinese exports to the 
United States, we started by estimating 
the future rate of growth of our total im- 
ports. The commodity composition of total 
U.S. imports in SITC categories 0, 2, 4, 6, 
and 8 was then projected based on trends 
for a twenty-year period (1952 to mid- 
1973). These categories encompassed 90 
percent of China’s exports. We next as- 
sumed that there are no, or only minimal, 
institutional barriers to Western Europe’s 
imports from China and that in the future 
any barriers remaining in Sino-American 
trade will not differ from those of Western 
Europe in the past. On this basis we hy- 
pothesized that a portion of Chinese ex- 
ports currently flowing to Western Europe 
would flow to the U.S. market, displacing 
other Asian exports. The resulting pattern 
-of U.S. imports was then calculated based 
on the following four assumptions: (1) that 
all Asia’s share of the U.S. import market 
-would not increase; (2) that the same 
would be true for all Asian exports in 
Europe; (3) that (a) the proportion of all 
Chinese exports anc (b) the proportion of 
all other Asian countries’ exports sent to 
Europe and the United States combined 
would not increase; and (4) that China’s 
share of all Asian exports would be the 
same in the U.S. and European markets. 

Projections based on past trends are 
necessarily hazardous since they cannot 
take account of changes in domestic eco- 
nomic structures and patterns of trade. 
Yet the results seem plausible. As shown 
by Table 2, U.S. imports from China are 
projected at $300 to $400 million (in 1973 
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prices) for 1980 depending on whether a 5 
percent or 8 percent rate of import growth 
is assumed over the next seven years. It is 
clear that these projections still leave 
China’s trade with the United States quite 
unbalanced, with an export-import ratio of 
about 4:1 or 5:1. However, this would 
represent a marked improvement over the 
current situation. This relationship and, 
indeed, the whole character of Sino- 
American trade could markedly change if 


China were to become a large-scale ex- 


porter of oil and oil products during this 
period. The PRC is expected to ship one 
million tons of crude oil to Japan in 1973 
and there are discussions uhder way for the 
possible delivery of three million tons in 
1974. There are also indications from trade 
sources that the Chinese have started some 
offshore drilling in shallow waters. Should 
China’s petroleum production continue to 
grow at recent rates, even allowing for a 
rise in domestic requirements, the PRC by 
1980 could become a sizable oil exporter. 
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Prospects for U.S-East European Trade 


By ALAN A. Brown, PAUL MARER, AND Econ NEUBERGER* 


What are the prospects for United States- 
East Europe (EE) trade, and how might 
possible policy changes affect the outlook? 
While we do not attempt to discuss the 
full complexities of these questions in the 
limited space available to us, we do touch 
on a number of relevant considerations in 
the hope that our discussion will be an ap- 
petizer to the main course, to be served by 
us in a forthcoming study for the Joint 
Economic Committee. In this paper, after 
presenting some factual background, we 
examine problems associated with forecast- 
ing U.S.-EE trade. While forecasts vary, 
all indicate that the United States will 
almost certainly have a large trade surplus 
with EE, This leads us to consider the 
ways in which EE might finance its pro- 
spective deficit and to report on a survey 
of the views of EE individuals and institu- 
tions on the future of trade with the 
United States. 


I. Factual Background 


While the combined populations and 
GN Ps of the six members of the Council 
for Mutual Economic Assistance (CEMA) 
—Bulgaria, Czechoslovakia, East Ger- 
many, Hungary, Poland, and Romania— 
are much smaller than those of the USSR, 
they conduct much more trade with the 


billion vs. $29 billion and $6.4 billion, re- 
spectively, for the USSR. Until the large 
1972-73 grain deal and the significant rise 
in U.S. machinery sales to the USSR, the ` 
EE countries combined were also more im- 


portant trading partners of the United 


States than was the Soviet Union, as 


‘shown in Table 1. 


West. In 1972 EE’s total trade turnover 


(exports and imports) was about $44 bil- 
lion and its turnover with Organization for 
Economic Cooperation and Development 
(OECD) member countries was $11.5 


* University of Windsor, Indiana University, and 
State University of New York, Stony Brook, respec- 
tively. We gratefully acknowledge support by the 
International Development Research Center of Indiana 
University. We are associated with the Center as 
research scholars. 


Table 1 indicates (1) a very sharp break 
in the series on United States-USSR trade 
in 1972 and a somewhat less sharp but still 
significant break in the U.S.-EE trade 
series in 1973; (2) the very low levels of 
U.S. trade with both the Soviet Union and 
EE, in relation to total trade of both 
partners; and (3) the continued U.S. trade 
surplus, which has recently increased 
dramatically due to the increased avail- 
ability of credits from the United States. 
(Of the projected 1973 $1.4 billion U.S. 
trade surplus with the USSR and EE com- 
bined, roughly $1-billion is being financed 
by governmental and private credits, as 
compared to $138 million of credits in 
1972, and only $28 million in 1971.) 


II. Forecasting U.S. Trade 


Problems of Methodology and Measure- 
ment. To develop a satisfactory forecast of 
future trends in U'.S.-HE trade, oné would 
need a dynamic, general-equilibrium model, 
including explicit treatment of uncertainty 
on such issues as future world market con- 
ditions and governmental policies in East 
and West, possible reactions of our West- 
ern competitors to any of the hypothetical 
changes in U.S. trading policies, and de- 
velopments within CEMA. Worse still, 
data on certain key variables, such as in- 


' visibles and capital transactions, are not 


available. Moreover, available data from 
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TABLE 1--TRADE or UNITED STATES WITH EASTERN EUROPE AND USSR 
(In Millions of Current Dollars) 
1960-63 1964-67 1968-71 1973 
Average Average Average 1971 1972 Estimated 
Trade Ex- Im- Ex- Im- Ex- Im- Ex- Im- Ex- Im- Ex- Im- 
Partner ports ports | ports ports | ports ports | ports ports | ports ports | ports ports 
East Europe 122 59 144 109 189 151 221 167 271 226 600 300 
USSR 32 at 73 39 110 60 161 57 547 1,300 200 

















Source: 1960-1970: OECD, Statistics of Foreign Trade, Series A, annual issues; 1971-1973: U.S. Dept. of Commerce’ 


Bureau of East-West Trade, “U.S. Trade Status with Socialist Countries,” Nov. 30, 1973. 


different sources on the same variable— 
“mirror statistics’—~cften differ. Large 
relative discrepancies can be found be- 
tween various series on U.S.-EE trade 
(see Table 2); that tkis is not a quirk of 
U.S. statistics is indicated by the data on 
Soviet and EE trade with OECD countries, . 
where mirror differences are also very large 
and not readily accountable for by such 
factors as transport costs or the method of 
showing “provenance” of imports and 
destination of exports. For example, Soviet 
statistics on the USSR’s 1960-71 cumula- 
tive trade balance show a Soviet deficit of 
$915 million, while QECD data indicate a 


surplus of $3.3 billion. These and similar 


problems are elaborated elsewhere (Marer, 
Appendices D and E). But even beyond 
the known data problems, there are also 
such questions as how much of the recent 
Soviet grain purchases from the United 
States found their final destination in EE. 
(We know that some grain was unloaded - 
in Polish ports.) Similarly, some of EE 
purchases from West Europe (WE) are 
made from subsidiaries of multinational 
corporations owned largely by U.S. in- 
terests. 

Even if all the data were available, it 
would be difficult to determine, for fore- 
casting purposes, the proper specification 
of the functional relationship when there 


TABLE 2--Cumu ative 1960-1972 TRADE BALANCE BETWEEN THE UNITED STATES 
AND East EUROPEAN Countriss: U.S. Data COMPARED 
WITH East EUROPEAN STATISTICS 


(In Millions of Current Dollars) 











Cumulative 1960-1972 











Trade Balance . 
U.S. Trade - Difference as Percent 
Partner U.S. Source EE Source of U.S, Exports 

Bulgeria $ 22.6 $-3.5 58 
Czechoslovakia 13.4 27.4 5 
East Germany 150.0 205.5 24 
Hungary 105.6 160.9 35 
Poland 95.9 12.7 8 
Romania 208.0 196.5 4 

East Europe 595.5 599.5 0 





Source: OECD, Statistics of Foreign Trade, Series A, annual issues, and official East 


European publications. 
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are sharp breaks in the series, if only be- 
cause the relationship itself may be chang- 
ing. It is dangerous to extrapolate the 


earlier relationship, foolhardy to assume a . 


continuation of the most recent one, and 
worse yet merely to fit a single regression 
to the whole series and to ignore the dis- 
continuity. The problem is further com- 
plicated by the existence of fluctuations in 
East-West trade. A preliminary econo- 
metric study determined that during 1955- 
_69 OECD exports to CEMA and OECD 
nonagricultural imports from CEMA fluc- 
tuated more than total OECD exports and 
imports due to both demand and supply 
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conditions and that the fluctuations tended 
to have some cyclical elements (Jan Stan- 
kovsky). The separation of cyclical move- 
ments from random disturbances is most 
difficult, even if the appropriate functional 
relationship is known so that the series can 
be purged of trend elements (Neuberger). 

Existing Forecasts. Despite the problems 
bedevilling a would-be forecaster, some 
intrepid souls on the staff of the U.S. De- 
partment of Commerce’s Bureau of East- 
West Trade (Erast Borissoff and Stephen 
Sind) have attempted to predict U.S.-EE 
and U.S.-USSR trade trends. (See Table 
3.) Their methodology follows closely that 


Taste 3—Unirep STATES Exports TO EASTERN EUROPE AND THE SOVIET UNION, 
ACTUAL FoR 1971-1973 AND PROJECTED ror 1978 


(In Millions of Current Dollars) 











Actual Exports 





1978 1978 

19735 If Trade is If Trade is 

Trade Partner | 1971 | 1972 | (est) | Estimate | “Maintained’> | “Normalized”? 
High 607 1,550 
Eastern Europe | 221 | 271 600 | Middle 465 . 1,239 
Low 356 888 
High 357 1,051 
USSR¢ 161 | 547 | 1,300 | Middle — = 
Low 232 . 684 





2 Estimated on the basis of actual trade for January—October 1973. 

t Assumes that the commodity composition would remain the same as in 1970 and that 
the U.S. percentage share of fifteen industrialized ccuntries’ exports to individual EE 
countries remains fixed. 

e Assumes elimination of discriminatory export and credit controls; that for SITC 
categories 0-4 and 9, exports would be the same as if trade is “maintained”; and that 
for SITC categories 5-8, exports would be determined as outlined below. 

4 Actual includes grain, 

Source: Actual: as cited for Table 1; 1978: Borissoff and Sind. 

Nole: The procedure underlying the forecasts is: (1) to exclude the abnormal 1972-73 
grain deal, which explains why the forecasts seem low in comparison to actual 1972- 
73 U.S. exports to the USSR; (2) to present two principal variants: with and without 
relaxation of discriminatory controls, and, within each variant, high, middle, and low 
estimates, representing the fitting of different curves tc different time periods; and 
(3) to make the assumption that the “normalized” Y.S. share in manufactured goods 
imports by EE and the Soviet Union would be the same as the U.S. share in imports 
of these goods by advanced Western countries, thus assuming that the United States 
will have the same competitive position in EE markets as in Western markets. 
“Normalization” includes abolition of all U.S. export controls that are more severe 
than those of principal competitors and of the limitations on Export-Import Bank 
credit guarantees. 
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of Thomas A. Wolf (1972, 1973a).1 As a 
rough approximation, U.S. exports to EE 
could double in five years from the rela- 
tively high 1973 levels, to about $1.2 
billion, according to the “normalized,” 
middle-level forecast. 

To be comprehensive, these forecasts 
would have to incorporate additional as- 
sumptions, particularly (since the meth- 
odology is based on the U.S. share of total 
Western exports to EE) about trends in 
total EE imports and in the share of these 
imports imported from the West. More- 
over, as price changes have become more 
important than they were during the 
1960’s, attention woulc have to be paid to 
differences between the value and the real 
volume of trade. 

In any case, a key factor influencing the 
level of U.S. exports to EE is the ability of 
EE to finance the lerge expected trade 
deficit resulting from the increases in pro- 
jected imports from the United States, 
What options are open to HE if it seeks to 
finance this prospective deficit? Will #E’s 
choice of options—or the likely imbalance 
itself—influence the <easible level of U.S. 
exports and therefore introduce additional 
uncertainty into forecasts of them? 


HI. Options to Finance Imports from 
the United States 


MEN or Not? Granting of most-favored 
nation status (MFN) and removal of some 


1 Wolf analyzed the effezt on U.S. exports of removal 
of unilateral export controls and of prohibition on 
Export-Import Bank (EXIMBANK) support and 
showed that in 1968 the former would have added $342 
million to the actual level of $217 million of U.S. 
exports to CEMA; the ‘atter would have added $48 
million; but the two joirtly would have an important 
interaction term, therefore adding $589 million. Export 
controls are primarily cn high technology items and 
these are generally only purchased on credit, thus 
explaining why elimination of restrictions on both 
exports and credits to finance them increases exports 
more than the sum of the two actions in isolation. Wolf 
also estimated that U.S. imports from EE in 1968 
would have gone up fram $220 million to $418 million 
if all EE countries were granted MFN. 
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nontariff barriers (NT Bs) may have sub- 
stantial impacts on the ability of EE to 
provide the type and quantity of exports 
salable in the United States. A. Malish, a 
staff member of the U.S. Tariff Commis- 
sion, concludes that lack of MFN has hurt 
EE much more than the USSR and the 
industrial countries of EE much more than 
the less-advanced countries. Thus, the dy- 
namic effect of lack of MFN is that, as 
countries industrialize, they suffer more 
from this type of discrimination. Another 
study (Wolf 1973b) concluded that the 
rise in Polish exports was not systemati- 
cally related to the theoretical gain in price 
competitiveness caused by reduction of the 
duties to MFN levels in 1960, when Poland 
became the first CEMA country to receive 
MFN. . 

Western experts tend to doubt that the 
granting of MFN would have a significant 
impact on the ability of EE countries to 
increase their sales of manufactured goods 
to the United States. On the other hand, 
all of our EE respondents placed great 
emphasis on MFN, arguing that, in addi- 
tion to the benefit of lower tariffs on those 
goods where demand and supply elastic- 
ities are high, there would also be very 
important political and psychological bene- 
fits. According to them, the U.S. market 
is very large, sophisticated, and seg- 
mented; penetrating it will require a heavy 
investment in market research, advertis- 
ing, and other selling costs, as well as the 
allocation of a large portion of output. The 
absence of an acceptable political frame- 
work, symbolized by lack of MFN, reduces 
greatly the willingness of planners to bear 
the high costs of entering the U.S. market 
with a wide range of manufactured prod- 
ucts. Thus, they stress the importance of 
the dynamic effects of goodwill created by 
the granting of MFN, which they see as a 
precondition to changes in existing trade 
patterns. 

Even if EE obtained MFN, its ability to 
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TABLE 4—Tovurist REVENUES (Gross AND Net) or East EUROPEAN COUNTRIES AND 
THER RELATION TO Exports anp Trape Dericits, 1971 
(In Millions of Current Dollars) 
Total As % of As % of As % of 
Total |As%of| HC |As%of| Net HC | Aver. 1969-71 | Aver. 1969-71 1969-71 
Tourist | Total | Tourist HC Tourist HC Trade Imports Trade Deficit 
Country Revenue | Exports | Revenue | Exports | Revenues Deficit from U.S.8 with U.S. 
USSR na. na. 96 1.7 72 2 58 114 
Bulgaria 113 5.2 41 13.5 36 92 916 _ 2,769 
Czechoslovakia 61 1.5 18 2.2 10 10 40 261 
Hungary 100 4.0 45 7.4 28 31 91 132 
Poland 36 9 16 1.4 12 —b 19 —b 
Romania 86 4.1 57 7.8 45 26 93 140 
Yugoslavia 359 19.8 349 36.9 134 14 89 255 








salar 

















a Imports from United States as reported by East Europe, which may differ from U.S. reported exports to East 


Europe. 
b Trade surplus. 
Source: Marer and Tilley. 


increase drastically its exports of manufac- 
tures would remain in doubt. In addition 
to the oft-cited problems of quality, 
modernity, reliability, servicing, packag- 
ing, and marketing, they would face a 
tariff structure that discriminates against 
labor-intensive manufactured products 
(Robert Hawkins), and NT Bs, which are 
concentrated on agricultural commodities 
and on those labor-intensive manufactured 
goods in which the United States and other 
advanced industrial countries are losing 
their competitive advantage (Ingo Walter). 

Tourism as Source of Foreign Exchange. 
Several less-developed European countries 
such as Yugoslavia, Greece, Portugal, and 
Spain earn hard currency (HC) to finance 
commodity imports through tourism and 
exports of labor. Though all of our HE 
respondents save the Yugoslavs dismissed 
the latter option as unrealistic, they unani- 
mously agreed that the former is a real 
possibility. 

Table 4, which summarizes the results 
from Paul Marer and John Tilley’s study 
of tourism in EE, indicates the situation as 
of 1971, the latest date for which complete 
data are available. (See also Brown and 
Marer.) Several findings are worthy of 


note: (1) only in Yugoslavia were total 
tourist revenues large relative to total ex- 
ports; (2) when, however, we concentrate 
on HC tourist revenues, which is a much 
more important category for our purposes, 
these revenues become important also in 
Bulgaria, Hungary, and Romania, ac- 
countirg for 7 percent or more of exports to 
hard currency areas; (3) when we compare 
net HC earnings from tourism (total HC 
earnings minus expenditures of the EE 
country’s tourists in HC areas and the HC 
import content of services provided to HC 
tourists! to the average HC trade deficits, 
we find that net HC tourist earnings 
covered a large proportion of this deficit in 
all countries, except in Czechoslovakia; 
(4) if we made the admittedly extreme as- 
sumption that all of the net HC earnings 
would be used to finance imports from the 
United States, then it is clear that a large 
expansion of these imports would be fea- 
sible beyond the relatively low 1971 levels. 
The assumption is less unreasonable in the 
case of tourism than it would be for com- 
modity exports, since commodity trade be- 
tween EE and WE is frequently tied under 
formal or informal bilateral agreements, 
while this is not true for tourism.  “ 
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Tourist revenues of each of the EE 
countries except Czechoslovakia grew more 
rapidly than their exports during the 
1960’s. Equally impressive is the compari- 


son between the ratios of tourist revenues _ 


and revenues from commodity exports in 
. EE and WE. This ratio is higher in all WE 
countries except in West Germany and the 
United Kingdom than in EE and is ex- 
tremely high in the smaller and/or less- 
developed countries, like Spain, Greece, 
Austria, and Portugal (with ratios ranging 
from 20 percent for Por-ugal to 70 percent 
for Spain). Setting asid2 the political con- 
straints on the expansion of EE tourism, 
it would appear that if WE provides any 
indicator of the potential for the tourist 
industry, there is considerable room for 
further expansion of HE earnings from 
tourism. 

In view of the past dynamics of EE 
tourism, the comparative statics of EE and 
WE tourism, and the ambitious plans to 
encourage Western tourism in all #E.coun- 
tries except Czechoslcvakia,? it is possible 
to argue that the tourist industry is one of 
the more important potential earners of 
foreign exchange to pay for potential in- 
creased HE imports from the United 
States and that its importance relative to 
commodity exports to HC areas is likely to 
rise in the future. 

Credits. Restrictions on credits to‘finance 
U.S. exports to EE represent major bar- 
riers to increased U’.S.-EE trade, a fact 
confirmed by all our respondents from EE, 


and quantified in most interesting ways in’ 


studies by Wolf (1972 and 1973a) and by 
Josef Brada and Larry Wipf. Machinery 
and equipment sales, which form the major 
category of potential U.S. exports to EE, 
are virtually always dependent on the 
availability and cost of credit. Thus, it 
would seem useful to posit a functional re- 


2? In 1973 East Germany received an estimated 120 
million DM through compulsory currency exchange at 
the border (Der Tagesspeige, Nov. 21, 1973). 
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lationship between the availability, i.e., 
supply, of standard credits at various rates 
of interest, either constrained by absolute 
limitations or not, and the volume of EE 
purchases from the United States, and to 
measure the elasticity of ÆE’s import de- 
mand with respect to this credit availabil- 
ity. By way of analogy, income and price 
elasticities of imports and exports are time- 
honored concepts in foreign trade theory 
and empirical work. They play an im- 
portant role in the analysis of U.S. trade 
with EE. “Credit elasticity” is much more 
difficult to deal with conceptually and es- 
pecially empirically, but this does not 
make it less important. We are exploring 
this concept more fully and will report on 
some empirical results soon (see Brown, 


‘“Marer and Neuberger). 


Multilateral Exchange. A potential source 
of foreign exchange to finance the prospec- 
tive HE deficit with the United States is 
the use of HC earned by exporting to other 
countries. This requires the existence of 
multilateral trading and clearing patterns. 
Little systematic work has been done so 
far on the question of how multilateral is 
East-West trade, and experts disagree. 
Franklyn Holzman (p. 684) maintains that 
East-West trade is largely multilateral, 
while Samuel Pisar (p. 169) concludes that 
bilateralism is a permanent feature of 
East-West trade. 

All measures of multilateralism (includ- 
ing the League of Nations, the Michaely, 
and the Pryor indices), are based on ex 
post analysis of trade data, while multi- 
lateralism is an ex ante decision to permit 
multilateral clearing. Thus, a continuous 
bilateral trade deficit over the years may 
indicate either a well-established multi- 
lateral clearing pattern, or that imports are 
being financed by invisibles or credits. 

According to the standard statistical 
measures which we applied, East-West 
trade appears to be at least as, if not more, 
multilateral than trade among the princi- 
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pal WE countries. Not being satisfied with 
the standard approach for the reasons in- 
dicated, we have developed a new measure 
and experimented with some refinements 
(see Brown, Marer and Neuberger). 
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PERSPECTIVES ON TWENTIETH CENTURY 
“ECONOMIC THEORY* 


Capital Controversies: Ancient 
and Modern 


By Jonn Hicxs** 


In what must by the rules be a fairly 
short paper, I cannot make a survey of all 
controversies about capital, from (say) 
Ricardo-Malthus to Jozn Robinson-Solow. 
All I can attempt is something much more 
modest. What I propose to do is to take 
one particular point, which has figured (as 
I shall show) in many such controversies, 
and to use it as a means of pulling a part 
of the story together. It is a matter which 
would seem to be appropriate for discus- 
sion at this joint meeting, for it is an in- 
teresting illustration of the way in which 
the history of his subject can be of use to 
the modern economist. 
Economists do indeed have a special use 
for the history of economics, something 
more than the general use that can be 
made of their own history by students of 
_ other subjects such as mathematics and 
‘the natural sciences. The history of science, 

certainly, is no.mere antiquarianism; one is 
"learning science when one learns in what 
ways scientific discoveries have been made. 
The history of economics-has that use, and 
it has other uses. It has, of course, a pure 
historical use; the greatest economists, 
Smith or Marx or Keynes, have changed 
the course of history; they are as worthy 
the attention of the pure historian as 
Louis Napoleon or Woodrow Wilson. But 


* The paper given at this session by Joseph J. Speng- 
ler of Duke University will appear in ‘the Journal of 
Economic Issues. 

** All Souls College, Oxford. 
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this again is not the economist’s use. That 
is something different. 

Economics is a social science, and a par- 
ticular kind of social science, in that it is 
concerned with the rational actions, the 
caiculated actions, of human beings, and 
with their consequences. This has the re- 
sult that those whom we study can hear 
what we say. We may speak to each other 
in our private languages, but private con- 
versations are no more than goods in 
process; while we speak only to each other 
we have not finished our job. The ideas of 
economics, the powerful ideas of economics, 
come from the market-place, the “real 
world,” and to the “real world” they go 
back. So there is a dialogue between econo- 
mists and their subject-matter. It is a 
dialogue in which there are important in- 
termediaries;. statisticians are one kind of 
intermediary, journalists another, account- 
ants (as we shall see) another; the econo- 
mist-statistician and the economist-journa- 
list do much of the internfediation them- 
selves. In the course of the dialogue ideas 
acquire associations; they cease to be free 
ideas, which can be defined at choice. It is 
not in our power to say with Humpty- 
Dumpty, “When I use a word it means 
just what I choose it to mean”; we cannot 
escape the associations. 

I do not mean that there is not such 
dialogue, and such associations, in the case 
of other social sciences. Clearly there is; in 
political science, say, as much, if not more, 
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than in economics. Political ideas are in- 
deed so rich in associations that the study 
of politics seems sometimes to consist of 
little else. Economics has (relatively) much 
more that is positive to offer, but we should 
not allow our passion for quantification to 
blind us to the fact that economic ideas 
share this characteristic of political ideas 
and doso for the same reason. 

We cannot escape the associations, but 
we can try to understand them, so as to be 
masters of them. That is what, in my view, 
the history of economics is for. It is what 
it is for, for the economist. We need to 
know the history of our concepts in order 
to know what it is that we are handling. 

The history of economics, so understood, 
cannot be discovered by poring over old 
textbooks, even old “classics.” That is no 
more than a part of what has to be done. 
The books must be read against their 
background, the events which prompted 
the analysis, and what happened to the 
analysis when it went out into the world. 
All that is part of the tradition which we 
have inherited, and from which, if we are 
to do our job, we cannot escape. 

I turn, I hope in that spirit, to my. par- 
ticular topic. 

One must begin with a distinction which 
has been fully understood only in quite re- 
cent years. Suppose we start by saying (as 


many would say) that the capital of an . 


economy is its stock of real goods, with 
power of producing further goods (or 
utilities) in the future—the stock of such 
goods existing in the economy at a moment 
in time. That, in strictness, is no more than 
a list—what in English, but not in Ameri- 
can, we would call an inventory. How do 


we aggregate it, as for macroeconomic pur- | 


poses we have to do? We cannot aggregate 
except by adding money values; how do we 
deflate that money aggregate, so as to get 
a measure of Real Capital? There are, in 
principle, two main ways. 

The first, which on the analogy of other 
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aggregates, such as consumption, may 
seem the more natural, is to deflate by an 
index of the prices of the capital goods 
themselves. (It may not be easy to find a 
suitable index, but that is not here my 
concern.) It is, theoretically, a possible 
measure; to distinguish it from the other, 
to which I shall be coming, I call it Volume 
of Capital. It has the property, it will be 
noticed, that as between two economies 
which have capital stocks that are physi- 
cally identical, Volume of Capital must be 
the same. l . 

It may well be objected, and has often 
been objected, that Volume of Capital 
misses the essential fact about capital— 
that the utilities of capital goods are in- 
direct. The values of capital goods are 
derived values, capitalized values of future 
net products. If these future products are 
valued at current prices of products, the 
resultant capital values should be better 
indicators of the true values of the capital 
goods than their actual market values, 
which are influenced by expectations of 
changing values of products. These “‘cor- 
rected” capital values could be aggregated; 
but since they have been built up from 
product prices, not capital good prices, 
they can only be deflated by an index of 
product prices, if they are to be used as a 
measure of Real Capital. Real Capital, in 
this sense, does not have the invariance 
property; it may be changed, without any 
change in the physical goods, by the mere 
admission of new information. I call this 
other measure Value of Capital. 

When the distinction is expressed in this 
statistical (or quasi-statistical) manner, it 
would seem that we need have no difficulty 
in living with it. We can keep both in play, 
using one for some purposes, the other for 
others. We may nevertheless have some 
difficulty in explaining ourselves. Both, as 
described, are measures of Real Capital; 
but what is Real Capital? We cannot say 
that the two measures are two measures 


d 
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of the same thing—as one may say that 
one buys a pound of something, or a dol- 
lar’s worth of it, when the price of the 
thing is a dollar a pound. The Real Capital 
that is being measured is different. 

If it is capital in the volume sense that 
is being measured, capital is physical goods; 
but in the value sense capital is not physi- 
cal goods. It is a sum of values which may 
conveniently be described as a Fund. A 
Fund that may be emtodied in physical 
goods in different ways. There are these 
two senses of Real Cap‘tal which need to 
be distinguished. 

I do of course borrow the term Fund 
from the history, and to the history I now 
turn. I am going to maintain that the dis- 
tinction is quite ancienz; it divides econo- 
mists, ancient and modern, into two camps. 
There are some for whom Real Capital is a 
Fund—I shall call them Fundists; and 
there are some for waom it consists of 
physical goods. It is tempting to call the 
latter Realists;| but since one wants to 
emphasize that both ccncepts are real, this 
is not satisfactory. I shall venture in this 
paper to call them Materialists. (Material- 
ists, I mean in the serse of Dr. Johnson’s 
refutation of Berkeley’s idealism—‘“strik- 
ing his foot with mighty force against a 


large stone, till he rebounded from it, J > 


refute it thus.” There will be some at least 


of my Materialists who are worthy fol- 


lowers of Dr. Johnsor.) 

One of these was Edwin Cannan, the 
teacher of Lionel Robbins and the founder 
of the economics school of the London 
School of Economics and Political Science. 
A beautiful illustration of the opposition 
with which I am here concerned is to be 
found in Cannan’s comments on capital in 
Adam Smith.? Cannen was convinced that 
Smith was in a muddle. I do not think that 


1 As I have done myself in a short passage in my 
Capital ard Time, p. 13. I nave since become convinced 
that Materialist is better. 

? Cannan, pp. 145-50. 
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he was in a muddle; he was simply a 
thoroughgoing Fundist, and to the Ma- 
terialist Cannan the Fundist position was 
quite incomprehensible. Cannan: ‘The 
capital [in Smith] is often spoken of as if 
it were something other than the goods 
themselves.” That is just the point. 

Not only Adam Smith, but all (or nearly 
all) of the British Classical Economists 
were Fundists; so was Marx (how else 
should he have invented “‘Capitalism’’?); 
so was Jevons. It was after 1870 that there 
was a Materialist Revolution. It is not 
the same as the Marginalist Revolution; 
for some of the Marginalists,. such as 
Jevons and Böhm-Bawerk, kept the Fund- 
ist flag flying. But most economists, in 
England and in America, went Material- 
ist.2 Materialism, indeed, is characteristic 
of what is nowadays reckoned to be the 
“neoclassical” position. Not only Cannan, 
but Marshall and Pigou, and J. B. Clark, 
were clearly materialists. Anyone, indeed, 
who uses a Production Function, in which 
Product is shown as a function of labor, 
capital and technology, supposed separa- 
ble, confesses himself to be (at least while 
he is using it) a Materialist. 

What about Keynes? Keynes, of course, 
was brought up as a Materialist, and there 
are no more than slight signs, in the Gen- 
eral Theory, that he had departed from the 
Materialist position. So it is perfectly 
possible to be a Keynesian and yet to be a 
Materialist. But the rethinking of capital 
theory and of growth theory, which fol- 
lowed from Keynes, and from Harrod 
on Keynes, led to a revival of Fundism. If 
the Production Function is a hallmark of 
Materialism, the capital-output ratio is a 
hallmark of modern Fundism. That, in the 
briefest of outline, is the story; how it hap- 
pened I shall now attempt to explain. 

.3 But there was at least one important American 
Fundist, F. W. Taussig. Irving Fisher is harder to 
place, since he, at least sometimes, could see both sides. 


But it is interesting to find that Cannan thought 
Fisher, like himself, to be a Materialist. 
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Let us go back to the Classics. Why were 
the Classical Economists Fundists? It is 
not easy to see, just from looking at their 
works; they take their Fundism so much 
for granted that they do not need to 
justify it. Surely the reason is that it came 
to them from outside—from business prac- 
tice, from accounting practice. 

Even to this day, accountants are 
Fundists. It is not true, accountants will 
insist, that the plant and machinery of a 
firm are capital; they are not capital, they 
are assets. Capital, to the accountant, ap- 
pears on the liabilities side of the balance 
sheet; plant and machinery appear on the 
assets side. Capital, accordingly, is a Fund 
that is embodied in the assets. 

The origin of accounting is in the busi- 
ness of the merchant; accounting cate- 
gories, to this day, bear the mark of their 
mercantile origin. It was the merchant who 
was the original Fundist. It is the merchant 
who thinks of his capital as a Fund that is 
invested in a stock of salable goods. It is in 
the Fund sense that capital “circulates”; 
the physical goods do not circulate, but 
the Fund does. It is the Fund that is 
“turned over.” The stock of goods in the 
merchant’s possession is one thing (the 
most he will admit is that it is the form 
that is taken by his capital at the moment); 
his capital, he will surely say, is something 
more permanent. 

These were the business terms which 
came naturally to the Classical Econo- 
mists. They had no reason to depart un- 
necessarily from the businessman’s lan- 
guage. This was the system of thought that 
the businessmen of their time were using; 
they just followed it. It is true that they 
were thinking of the whole (national) 
economy, not of the single business; but 
this, they surely felt, made no difference. 
It did not need to make much difference. 
They could think (as Henry Thornton, in 
particular, most surely did think) of the 
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whole economy as having a balance sheet, 
constructed by consolidation of the bal- 
ance sheets of the single businesses; in the 
consolidation, the liabilities of one unit 
would be cancelled against the assets of 
another, but no item would be transferred 
from the liabilities to the assets side. So, 
even when all debts and paper claims had 
been cancelled, there would remain on the 
assets side the real goods (and balance of 
external claims), on the liabilities side the 


- Capital—still a Fund. It need not be 


thought of as a debt owed by the nation to 
itself; it is the same kind of thing as the 
Capital of the single business. 

The way would thus be open for Classi- 
cal Fundism if the whole economy con- 
sisted of merchants; how far, however, 
could it cope with businesses of other 
kinds? It was necessary, from the start, to 
deal with businesses of other kinds; but for 
the first of the extensions that were needed, 
Fundism did not do at all badly. It is often 
thougat that the notion of capital as ‘“‘ad- 
vances to laborers” took its origin from 
observation of agriculture, so it is labelled 
physiocratic; and it is true that if one looks 
only at the economic literature it is with the 
French physiocrats that it seems to come 
in. But so far at least as the British Classi- 


` cal Economists are concerned, it is more 


convincingly interpreted as a fitting of 
agricultural experience into the mercantile 
pattern. The farmer, like the merchant, 
“turns over” his capital, buying the services 
of labor, as the merchant buys his stock in 
trade; selling the product of that labor 
when it is reacy to be marketed. So the 
Fundist concept of capital could be carried 
over to agriculture, surviving the transi- 
tion. It seemed, on the whole, quite a good 
fit. 

The farmer, of course, used land as well 
as capital, but that land was a separate 
factor of production no one doubted. The 
rent of the land must be deducted from 
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the “gross” profit on any agricultural op- 
eration before the “net” profit was arrived 
at; it would be the rate of net profit on the 
Capital Fund that competition would tend 
to equalize. 


Classical economics was three-factor: 


economics, and we can now see that the 
triad had deeper roots than is commonly 
supposed. Labor is a flow, land is a stock 
(as stock and flow are used in modern 
economics) ; but capital is neither stock nor 
flow—it is a Fund. Each of the three fac- 
tors has its own attribute, applicable to it- 


self but to neither of the others. Labor . 


works on land through capital, not on capi- 
tal nor with capital. The place of each of 
the factors in the productive process is 
sharply distinguished. 

The Classical Economists, so interpreted, 
are rather consistent; emong their succes- 
sors, in the latter part of the century, con- 
sistency disappears. Not all of those who 
went Marginalist went Materialist, and 
those who did go Materialist did so in 
different ways. The case of: Walras, for 
instance, is quite peculiar. I feel fairly 
sure that he is to be reckoned as a Ma- 
terialist; but the reason for his Materialism, 
is his interest in particular capital goods, 
appearing (of course) in his work as a part 
of his general determination to work with 
an n-goods model. Yet his Materialism 
may antedate that determination, and 
may have been one o: the things which im- 
pelled him towards it. He says that he took 

his view of capital from his father and 
Auguste Walras (writing in 1849) would 
certainly seem to have been a Materialist, 
even an extreme Materialist. “Capitals” 
(capitaux) to him are capital goods; “in- 
comes” (revenus) are income goods; they 
are distinguished by multiple (successive) 
uses against single uses and by that alone. 
Carriages, carts, steam-engines are capi- 
tals; a glass of wine, a round of beef, a 
candle are incomes. “Le revenu, ainsi que 
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son nom l'indique, c'est ce qui revient, or, ce 
qui revient, c'est ce qui s’en va.” (pp. 53- 
54).4 . 

One must yet beware, in father and son 
alike, of mistaking for a theoretical ap- 
proach what is no more than a peculiarity 
of the French language, the restrictiveness, 
the deliberate restrictiveness, of its vocab- 
ulary. It may well be that much French 
Materialism is only apparent, a matter of 


. linguistics rather than economics. 


The case of Marshall is here moze inter- 
esting. Marshall’s Materialism is much 
more clearly to be explained by events—by 
the now achieved Industrial Revalution— 
the rise in importance of plant and ma- 
chinery. The Classical schema, as we have 
seen, began with trade and was extended 
to agriculture; so long as stocks and work 
in progress were the main part of the man- 
ufacturer’s physical assets it could be ex- 
tended, in much the same way, to manu- ` 
facture also. But when a large part of his 
capital became fixed in plant and ma- 
chinery, a candidate had appeared for 
factor status, which did not fit into the 
classical triad. What was to be done? 

Before considering what happened in the 
economics, it will be useful to turn again 
to the accounting aspect. The rise of the 
Machine had already presented the ac- 
countant with a parallel problem. What 
did the accountant do about it? 

So long as he had nothing to consider 
but mercantile transactions, ais task in 
principle was simple. For it is character- 
istic of the business of the merchant that 
it is divisible into separate units. Every 
bale of cotton or pound of cneese which 
ever forms part of his stock is ecquired at a 
particular date and sold at a particular 
date; purchase, retention and sale con- 
stitute a separable transaction. (Complete 


4 (“Revenue [the return], as its name indicates, is 
that which comes back; now, that which comes back, 
is that which went off.”-——-Editors.) 
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separation is of course not attained in 
practice, since there are overheads which 
have to be allocated; but it is so nearly 
attained that it sets the pattern.).So the 
accounts of the merchant may be regarded 
as a bundle of separate accounts. Pur- 
chases and sales are indeed going on con- 
tinually, so that if they are set out in a 
time sequence, the separate accounts will 
overlap; it is only if an account were pre- 
pared for the whole history of the business, 
from first setting-up to final closing down, 
that a record of purchases and sales would 
tell the whole story. In any arbitrary, say, 
annual, period there must be transactions 
which have started before the beginning of 
the period, but are completed within the 
period; there must similarly be transac- 
tions which are begun within the period 
but not completed when it is ended. These, 
however, in the case of a mercantile busi- 
ness cause the minimum of trouble. They 
can be dealt with by the accepted rule of 
never taking a profit on any transaction 
before it is completed. The initial stock of 
the year will then be brought in at cost; and 
the final stock will be valued at cost in the 
same manner.® 

But what was to be done, on these prin- 
ciples, with plant and machinery? The use 
of land, being regarded as a permanency, 
could be brought in as a regular charge; 
but the plant and machinery is not ex- 
pected to last indefinitely, though its use 
is spread over a time which is longer than 
the accounting period. It is important to 
= observe that it is the extension of the use 
to a duration which is longer than the ac- 
counting period which creates the diffi- 
_culty. There would be no difficulty, here as 
in the mercantile case, if the account were 
drawn up for the whole life of the business, 


§ There is of course the qualification that an ex- 
pected loss may be taken in advance: “cost or market 
value whichever is the lower.” But this does not affect 
the principle. 
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from first setting-up to final closing-down.® 
It is for the annual account that there is 
the problern. The cost of the machine has 
to be set against a series of sales, the sales 
of the outputs to which it contributes, but 
some of these sales are sales of the present 
year, some are later and some, maybe, 
earlier. There is thus a problem of imputa- 
tion; how much is to be reckoned into the 
costs of this year, and how much into the 
costs of other years? It is just the same 
problem as the allocation of overheads, and 
to that, as is now well known, there is no 
firm economis solution. 

Neither has the accountant found a solu- 
tion—only a name and a set of (essentially 
arbitrary) rules. The “depreciation quotas” 
must add to unity, but that is all that is 
known, at all firmly, about them. The form 
of the account is preserved, but only by 
bringing in, as the capital which is sup- 
posed to be invested in the machine at the 
beginning of the year, that part which has 
not been absorbed (by being allocated as a 
cost to the output of preceding years) and 
by reckoning as the capital invested at the 
end of the year that part which has not 


been absorbed in those years nor in this 


year—-so that it is left to be carried for- 
ward to the future. This is in fact what ac- 
countants did (probably what they had to 
do) as soon as they were confronted with 
the problem. It is what they still do, even 
to this day. 

We have had plenty of EA in 
the present century to understand how 
arbitrary the accountant’s depreciation 
quotas are. We have seen them battered 
by inflation, and we have seen them 
manipulated by tax authorities in the in- 
terests of fiscal policy. Late nineteenth cen- 
tury economists had much less of this ex- 


5 It was the realization that the economist, unlike the 
accountant, need not be bound down by annuality, 
unless he ckooses, that prompted me to write Capital 
and Time. 
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perience, so it is not surprising to find that 
they began by taking the accountant’s de- 
preciation quotas much too sericusly. That 
is true of both schools. It is true of the sur- 
viving Fundists (such as the Austrians) 
who conceived of investment in fixed capi- 
tal as equivalent to a bundle of invest- 
ments in circulating capital. If one-tenth 
of the cost of a machine of ten-year life 
could be imputed as cost to the product of 
each year, the machine was equivalent to 
ten investments in circulating capital, one 
with an investment period of one year, one 
of two years...and one of ten years. It 
was the accountant’s depreciation quotas 
which did the trick. 

It is also true of Marshall. He also relied 
upon the accountant’s “solution,” but in a 
different way. It was an essential element 
in his concept of long-period equilibrium. 
In the short period, Marshall tells us, 
when “the producers have to adjust their 
supply to the demand as best they can with 
the appliances at their disposal,” the ‘‘in- 
come” derived from those “appliances” is 
a quast-rent.” It is called a quasi-rent by 
analogy with the rent of land: in all of his 
short-period theory Marshall has Ricar- 
do’s rent theory very much in mind. 
Now the rent which is determined as a 
surplus, in Ricardo’s manner, makes no 
allowance for depreciation; in Ricardo, 
land being “indestructible,” no such allow- 
ance is of course required. Marshall, how- 
ever, does think of a deduction being made, 
even in the short period, thougk Ricardo has 
given him no help in determining what 
that deduction should be. It is true that 
Marshall is so reticent on the matter that 
he can easily be misunderstocd; one has to 
read him quite carefully to discover 
whether quasi-rents are to b2 taken gross 
or net. He does however say in a defini- 
tional chapter of Principles: 


We cannot properly spsak of the 


7 Marshall, p. 376. 
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interest yielded by a machine. If we use 
the term interest at all, it must be in 
relation not to the machine itself but to 
its money value. For instance if the work 
done by a machine which cost £100 is 
‘worth £4 a year net, that machine is 
yielding a quasi-rént of £4 which is 
equivalent to interest.at four per cent, ` 
on its original cost; but if the machine- 
is worth only £80 now, it is yielding 
five per cent on its present value. 
[pp. 74-75] 


This seems conclusive. 


- It is indeed quite remarkable how little 
there is in Marshall’s book about deprecia- 
tion. There is a footnote in which he recog- 
nizes that it is a problem, but the footnote 
just ends with a reference to an accounting 
textbook.* He has evidently decided that 
for his purposes, the accountant’s solution 
will do. Gross can in that way be reduced 
to net, and it is net returns that are 
equalized by competition in the long 
period. sch 

That is what Marshall says, but in the 
forty years which followed on the publica- 
tion of his Principles, the strangest things 
must have happened to teaching on this 
point, even among his closest followers. 
One had heard rumors that there was a 
gocd deal of confusion between “gross” 
and “net” among Cambridge teachers, and 
a strong piece of evidence in support of 
them has now come to hand. In his chapter 
on the marginal efficiency of capital in the 
General Theory, Keynes is careful not to 
call his Q’s quasi-rents, and rightly so, 
since they are gross of depreciation, so they 
are not what Marshall meant by quasi- 
rent. But why are they symbolized by Q? 
It has naturally been assumed that QO 
stands for quasi-rent; so the Q’s are called 
quasi-rents in many post-Keynesian writ- 
ings. We now know that in an earlier draft 
the Q’s were called quasi-rents.? Keynes 
made a correction, or semicorrection, in 


ë Marshall, pp. 354-55. 
' Keynes, pp. 425-26. 
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the final version, but the confusion is be- 
trayed. 

The fact is that until the new wind be- 
gan to blow, in the mid-twenties, very 
little interest had been taken in Cam- 
bridge in capital theory. Take the case of 
Pigou. One of the remarkable changes in- 


troduced into the later editions of The 


Economics of Welfare is a chapter entitled 
“Maintaining Capital Intact.” There was 
no such chapter in the first or second edi- 
tion. It makes its appearance in the third 
(1928), by which time the problem of de- 
fining saving, in conditions of changing 
prices, had been brought to light in the 
werk of Robertson (1926). In the fourth 
edition (1932) it is considerably altered; 
and there is a further version, in an im- 
portant article (1935) which looks as if it 
was intended as the basis of another re- 
vision.° Pigou, it is clear, was very 
bothered; and one can see why. 

It was only a part of the problem of capi- 
tal with which he thought himself to be 
concerned; he was trying to look at that 
one part in isolation. In spite of its ‘‘Wel- 
fare” coloring, the subject of his book was 
the Social Product (or “dividend” as he 
calls it): how it is measured, what makes 
it lerge or small, how it is distributed. The 
Social Product of one particular period 
(‘‘year’) is considered, almost, in isola- 

-tion. Having chosen that way of posing 
his problem, he is led (almost inevitably) 
to what would nowadays be called a “‘Pro- 
duction Function” approach. Even so, he 
might have found himself confronting the 
general problem of measuring capital—for 
how can we make a static comparison, be- 
tween two economies whose capital stocks 
are different, without having some means 
of comparing their capital stocks? Pigou 
did not, at first, raise this wide question, 
though Robertson, at much the same date, 


10 Pigou (1935). 
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could already see that it was involved." 
He confined himself to what arose in the 
measurement of income, in the single year 
-—the measurement of the investment com- 
ponent, the reduction of gross investment 
to net. (This, of course, already implies a 
preblem of capital measurement—the 
comparison of the beginning-year and the 
anc-year capital stocks.) 

Pigou’s approach is strictly Materialist. 
He does indeed recognize that the business 
concept of. capital is different, but 

for economics the stock of capital exist- 


ing at any time is a collection of objects, 
the extent of which is a purely physical 


fact... . the size of the stock is not... 
ajected by its value; it is exactly the 
seme... whether that value is large or 


small. [1935, p. 235] 


He goes on to draw from this the :mportant 
conclusion, echoes of which are to be found 
in many more recent writings: 


A distinction should be drawn between 
changes which, while leaving the ele- 
ment still as productive as ever, bring 
nearer the day of sudden and final break- 
down, and physical changes which 
reduce its current productivity and so 
rentable value. With the former sort of 
change, until the breakdown occurs, the 
capital stock is, I suggest, best regarded 
as intact, just as it is best regarded as 
intact despite the nearer approach of a 
day that will make a part of it obsolete. 
"1935, p. 238] 


I shall not discuss Pigou’s treatment in 
detail; enough has been said to indicate its 
Materialist character. For the purpose 
which Pigou had in mind, it may well be 
defensible (as I shall show), but it can 
hardly be regarded as general; so it is not 
surprising that there were quarters where 
it was not well received. I think not so 


1: See Robertson’s paper “Wage Grumbles,” reprinted 
in Robertson (1931). I have a particular affection for 
that paper since it was through it that I myself first 
came irto touch with its author. 
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much of the “user cost” chapter in 
Keynes’s. General Theory, which I regard 
as an unsuccessful (and for Keynes’s pur- 
pose unnecessary) attempt to bridge the 
gap. The most direct statement of an op- 
posing view came from Professor Hayek. 

Hayeék’s first paper on the subject was 
already in preparation when Pigou’s ar- 
ticle appeared in 1935.1* He further de- 
veloped it in his Pure Theory of Capital 
and in a paper in Economica which is a 
reply to a further note by Pigou.” Hayek, 
of course, was a Fundist, but a very 
sophisticated Fundist, deeply preoccupied 
with the problems of ignorance and uncer- 
tainty which come to the fore as soon as 
one thinks of capital value as being deter- 
mined by expectations of the future. It 
was the omission of this aspect which set 
him against the Materialism of Pigou. His 
striking illustration—-of the machinery in- 
stalled to produce a fashion good, required 
within the year but not afterwards, so that 
at the end of the year the machine which 
is physically intact has lost its value—is 
directed to show the economic irrelevance 
of physical identity. Zn general, so it seems 
to me, Hayek is right." 

I shall not attempt to carry the story 
further, except to suggest that we may get 
a useful light upon more recent differences 
if we look at them in terms of this interest- 
ing controversy between Pigou and Hayek. 
Pigou, I think one can now see, was work- 
ing within a model—a rather restrictive 
model but a useful model, a model which 
for certain purposes we would most of us 
still wish to employ. Its central concept 
was the Social Product, a measurable 
Social Product. It has now become clear 


2 Hayek (1935). 

138 See Hayek (194ta) and Pigou (1941). 

“In my own contribution to the same discussion 
(Hicks, 1942), I came down mainly on Hayek’s side. 


The positive part of my paper is reprinted in Capital . 


and Time, pp. 164-66. 


TWENTIETH CENTURY ECONOMIC THEORY 315 


that cne cannot measure a Social Product 
of the Welfare type with which Pigou was 
concerned unless. one assumes that wants 
are unchanging—or that some kind of 
Social Welfare Function is unchanging— 
and that cuts out the sort of variation over 
time which is the root of Hayek’s example. 
In Pigou’s world the Hayek problem could 
not arise. In general, of course, it does 
arise. There are bound to be odd cases 
which will not fit into the Pigou model. 

I do not mean to imply that attention 
to odd cases is the principal reason for the 
revival of Classical Fundism. It is one of 
the reasons; there are plenty of economists 
who make their living by trading in odd 
cases, which make splendid subjects for 
little notes in journals. There are other 
reasons which are more substantial. Fund- 
ism, as I have emphasized, is the business- 
man’s concept of capital; social account- 
ing, which has brought economists into 
closer relation with business accounting, 
was bound to induce a revival of Fundism. 
So was attention to planning. Planning is 
forward-looking, and the Fundist concept 
of capital is forward-looking; they fit in. 
For such and such a development, how 
much capital will be required? It is capital 
in the Fund sense to which such questions 
are relevant. 

When Fundism is looked at in this light, 
we can see that there may be a place for 
Materialism also. If Fundism is forward- 
looking, Materialism is backward-looking, 
for it is concerned with the capital goods 
existing at the moment, goods which have 
been brought into being in the past. “By- 
ganes are bygones,” but there are still some 
purposes for which we have to go to the 
past. Our statistics, in particular, always 
relate to the past. One cannot measure 
capital, statistically, excepting in terms of 
its history, valuing, of course, not at his- 
torical cost, but at doctored historical cost, 
or replacement cost. There is a striking 
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example of this in the book by J. R. S. 
Revell, The Wealth of the Nation (1967), an 
inquiry conducted in Cambridge, England, 
a place that must often appear on this side 


of the Atlantic as a headquarters of the - 


‘New Fundism. Revell’s calculation of the 
National Capital of Britain would have 
appealed to Pigou;** he had to be Material- 
ist, because as a statistician he could be 
nothing else. There is nothing else that 
can be used in macroeconometrics; so it is 
macroeconometrics itself which is on trial 
—-but that, perhaps, is as it should be. 
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IS ECONOMIC THEORY WITH IT? 


On the Relevance of the New 
Economics of the Family 


By Gary S. BECKER* 


My answer to the question posed by the 
title of this session is ‘yes’ both in the 
sense that economic theory is very relevant 
in understanding and predicting significant 
aspects of human behavior, and that it is 
used for this purpose by a large proportion 
of economists. This is not to deny that for 
some economists economic theory is a 
game played for its own sake, nor that the 
economic theory of the year 2000 will be 
decidedly better than the theory of 1970. 
Both are probably inevitable in any dis- 
cipline centered in academic institutions. 
But the game mentality is not the domi- 
nant one, thanks in large part to the in- 
creasing interaction between theoretical 
and empirical analysis which has developed 
in academic institutions. For the same 
reason, economic theory today is far more 
“with it” than the theory of 1900 was. 

One of the most significant recent de- 
velopments in economic theory has been 
its application to behavior outside the 
monetary market framework: for example, 
decisions about family size, the labor force 
participation of married women, illegal be- 
havior, political behavior, statistical in- 
ference, or the accumulation of education 
and human capital (which has been used 
to explain race and sex differences in in- 
come). This extension of the scope’ of 
economic theory resulted partly because 
a number of economists—myself included 
—were dissatisfied with the state of theory 
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as of twenty years ago. I believe that this 
extension has not only. increased the 
theory’s relevance, but also strengthened 
its structure because of the need to adapt 
the theory to novel situations. 

Let me illustrate these developments by 
discussing briefly one application of them, ` 
which may go a small way toward con- 
vincing the skeptics about the value of eco- 
nomic theory. (More complete documenta- 
tion of what I say can be found elsewhere.)! 
This application, which deals with the be- 
havior of families, is chosen partly because 
recent studies based on it have been so 
successful, and partly because a distin- 
guished past president of the Association, 
John Kenneth Galbraith, has recently 
criticized economic theory for neglecting 
the behavior of families.” 

The so-called new economics of the 
family emphasizes that the time of differ- 
ent family members is their primary scarce 
resource and replaces the assumption that 
families are passive consumers of what 
they purchase with an assumption that 
families both produce and consume ob- 
jects of choice, called “commodities,” 
using inputs of their own time and pur- 
chased goods and services. Each family is 


1 For example, see Jacob Mincer, Becker, and T. W. 
Schultz (1973 and 1974). For a survey contrasting the 
old and new economics of the family, see Robert 
Michael and Becker. 

? See Galbraith. Robert Michael of the National 
Bureau of Economic Research called my attention to 
this article and has written a comment on it that is 
available to the interested reader. 
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assumed to maximize utility by producing 
and consuming different commodities, sub- 
ject to its production functions, the limited 
time of each member, their wage-generat- 
ing functions, and other variables. 

A number of significant implications 
follow from this approach. For example, 
a rise in the wage rate of one family mem- 
ber relative to another would, through the 
usual substitution effects, induce a family 
to use less of the first member’s time in 
home production and more of the second 
member’s time. Put differently, more of 
the first member’s and less of the second 
member’s time would be supplied to the 
labor force. This reasoning accounts for 
the fact that a married woman is more 
likely to be in the labor force either when 
her own wage rate is higħer or when her 
husband’s wage rate is lower. This reason- 
ing also explains the less well-known find- 
ing that husbands work fewer hours when 
their wives’ wage rates are higher. These 
findings in turn go a long way toward ex- 
plaining why married black women work 
more than married white women at the 
same time that married black men work 
less than married white men: wage rates 
of black women are much closer to those 
of white women than wage rates of black 
men are to those of white men. 

Children are obviously not purchased in 
the market place, but are “produced” by 
each family through inputs of various 
market goods and services and the time of 
family members. The value of the time of 
parents, especially of mothers, is a major 
cost of having and rearing children. There- 
fore, given the basic theorem of demand 
theory about negatively inclined demand 
curves, it is not surprising that the number 
of children a family has is strongly nega- 
tively related to the mother’s value of time, 
as measured by her wage if she is in the 
labor force (see T. W. Schultz, 1973 and 
1974). Much of the secular decline in av- 
erage family size in the United States is a 
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consequence of the secular rise in the value 
of the time of married women. 

In general, married women spend more 
time at nonmarket activities, especially at 
child care, than married men do, which is 
the counterpart of married women spend- 
ing less time in the labor force. My earlier 
discussion of labor force participation ex- 
plains this difference by arguing that 
married women substitute nonmarket for 
market time because their wage rates are 
lower than those of married men. How- 
ever, recent work on the accumulation of 
human capital (see, e.g., Jacob Mincer and 
Solomon Polachek) indicates both that 
most of the difference in wage rates be- 
tween married men and women results 
from less accumulation of marketable hu- 
man capital by married women, and that 
women accumulate less partly because 
they spend less time in the labor force. 
(Presumably women accumulate more hu- 


- man capital that is useful in the nonmarket 


sector than men do because women spend 
more time there.) 

The conclusion is, therefore, both that 
married women spend less time in the 
labor force partly because their wage rates 
are lower, and that their market wage 
rates are lower partly because they spend 
less time there! One is naturally led further 
to'ask, if married women worked as much 
as married men, would the wage rates of 
married men and women be about the 
same? If so, how is the sexual division of 
labor between the market and nonmarket 
sectors explained? 

One answer, gaining increasingly in 
popularity, is that married women work 
less because the market discriminates 
against them and because women have 
been “brainwashed” against market par- 
ticipation. An alternative answer is that 
even if women are not intrinsically less 
procuctive in the market sector, they may 
be intrinsically more productive in the 
nonmarket sector, especially with respect 
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to child care. Of course, even this alterna- 
tive view would admit that a sharp sexual 
division of labor has become less necessary 
over time as average family size has de- 
clined and as industrialization has changed 
the nature of work. Moreover, perhaps dis- 
crimination and “brainwashing” have 
made the responses to these chenges—e.g., 
increased labor force participation of mar- 
ried women, and higher divorce rates— 
slower and Jess complete than they should 
be. It is not possible yet to determine the 
correct explanation of the sexual division 
of labor between married men and women, 
but the power and relevance of the new 
economics of the family lead me to expect 
that the answers to this basic question will 
be forthcoming before “very” long. 

Instead of preaching about zhe relevance 
of economic theory, I have spent my 
limited time on-a specific example, the new 
economics of the family. I could equally 
well have chosen many otker examples: 
better-known ones within the class of ap- 
plications to behavior outside the mone- 
tary market sector, like zhe economic 
analysis of education, or less well-known 
but highly promising ones within this 
class, like the economic analysis of govern- 
ment regulation and politics. 

I am not trying to suggest that every- 
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thing is for the best with economic theory. 
Indeed, I could spend a long time elaborat- 
ing my views about what is wrong. But a 
field should be judged more by its successes 
than by its failures. And economic theory 
is a powerful tool for understanding human 
behavior, especially when tied to empirical 
work and oriented (if only indirectly) 
toward relevant social issues. 
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Economic Theory and Its Discontents 


By VERNON L. SMITH* 


The critics of economic theory charge 
that, while theorists fiddle, the empire 
burns. We are urged to abandon what we 
have considered to be economic science and 
rise to an attack upon the agonizing social 
problems of the day. Ultimately, I believe, 
there is only one way to change the course 
of economic analysis, and that is for its dis- 
heartened critics, or others, to chart and 
pursue a new direction. If it leads to some- 
thing insightful, it will command a respect- 
able following. But generally the critics 
have not chosen to change the course of 
economics in this manner. Instead, they 
have paid us the high compliment of at- 
tacking what we have done and urging us 
to turn our efforts to the ends which they 
seek. Unfortunately, most of us have re- 
mained stonily silent about what they have 
said, . > 

Although it may be uncomfortable for 
some, I think it is important to listen care- 
fully to these critics. Amidst the fulmina- 
tions of emotional rhetoric there is perhaps 
a suggestion of deeper issues. If there are 
indeed scientific issues contained in the 
bluster, they should command profes- 
sional attention. I am particularly con- 
vinced of this after reading the, Proceedings 
of the year before last which—apart from 
some improvements over previous such 
efforts—do not inspire confidence that the 
messengers of alarm can build a theoretical 
foundation in any direction. They are good 
at expounding alleged faults, but bad, on 
the whole, at correcting them; good at sug- 
gesting new directions, but bad at charting 
them. If there is a new economics in the 
future (and I predict that there is) it will 
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not be born of sloppy new theory, any 
more than it will be born of old textbook 
theory, although such a poor start could 
well motivate new and miore interesting 
efforts. I hope that it does. But neither 
will new and novel economics be born of an 
attack upon the scientific ideals of eco- 
nomic theory. It may indeed be true that 
those of us who try hardest to maintain - 
scientific objectivity will sometimes find 
that our product is more infected by our 
values than we would wish. But that 
hardly provides license for us all to start 
raking the same muck together. The 
process of professional evaluation of scien- 
tific results, refereeing, e.g., is the only 
means by which the relationship between 
values and research can be disciplined. Yet, 
oddly, it is those who ridicule the ideal of a 
value-free core of economic methodology 
who are the most cynical about this 
process. Such processes are many times 
imperfect and frustrating, particularly to 
the innovator, but they are the bedrock of 
community. Had men never developed the 
sensitivities that support scientific ideals 
and professional processes, -I fear that we 
would still be eating each other and justi- 
fying it on grounds of relevance. 

Our business is the study of mechanisms 
and institutions for the creation as well as 
control of individual and social oppor- 
tunities. This is what markets, voting, 
courts, legislatures, committees, clubs, as- 
sociations, and contractual agreements are 
all about. Man’s propensity to truck, 
barter, and exchange is but a special case 
of his propensity for social exchange in 
nonmarket and institutionally constrained 
market contexts. Perhaps the signal in the > 
critics’ outrage is that economic relevance 
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can be expanded if we examine such cul- 
tural problems as racial discrimination, fe- 
male servitude, poverty, and pollution, 
But to suggest that economic analysis will 
be found relevant to these problems is not 
to assert that economics can necessarily be 
used to cure such social ills. Sometimes one 
of the important functions of dispassionate 
economic analysis is to make clear that 
certain social problems may not have a 
solution. Economics is relevant to the 
study of inflation and unemployment, but 
these social problems would seem to be 
utterly insolvable short of total regimenta- 
tion if society insists that their “solution” 
must mean zero percent rates for each. 
Gary Becker has shown that economics 
may be relevant to the institution of mar- 
riage, but, if divorce is thought to be a 
social problem, I doubt that it will be 
solved by use of his theory of marriage. I 
happen to believe that econcmics is rele- 
vant to the great animal extinctions of ten 
to fifteen thousand years ago during the 
age of Paleolithic big game hunting, but 
the theory of common property resources 
by itself is unlikely to solve the problem of 
species extinction in, say, international 
waters. In fact the theory makes plain the 
enormous poaching incentives that under- 
mine repeated efforts to regulate the har- 
vesting of prey. 

Some of the great social problems about 
which the radicals are bouncing off the 
walls’ have scientific content which in 
stylized form almost certainly will be 
found to be capable of economic analysis. 
To the extent that such problems are 
rooted in the way institutions have been 
designed, the right kind of analysis may 
suggest new and more flexible organiza- 
tions, but to the extent that such problems 
are rooted in the human condition, cures 
may not be forthcoming. 

I believe that the microeconomic theory 
of the pre-1960’s is a dead end. I would 
describe that theory as the economics of 
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individual and social choice in which it 

was assumed implicitly that certain con- 
veniently chosen activities had infinite in- 
formation and/or transactions cost, while 
certain other conveniently chosen activities 
had zero information and/or transactions 
cost. Where these costs were infinite, we 
named the associated activities “external- 
ities,” and we cringed or naively called for 
government intervention; where these 
costs were zero, we named the activities 
“markets,” and we said “God Bless.” That 
paradigm of thought goes a long way to- 
ward explaining why so many good theo- 
rists think with their heads when teaching 
or writing about theory, but with their 
guts when talking about policy. The 
paradigm had to end, if not through vision, 
then through the utter boredom caused by 
continual work on the same problem in 
different disguises. The new microtheory 
will, and should, deal with the economic 
foundations of organization and institu- 
tion, and this will require us to have an 
economics of information and a more 
sophisticated treatment of the technology 
of transacting. In the meantime, otherwise 
good economists will continue to make 
meaningless assertions to the effect that 
there is some degree of failure in all real 
markets because of the ubiquitous pres- 
ence of transactions cost, or to the effect 
that in certain situations (characterized by 
prohibitive transactions cost) the problem 
is one of “not enough markets.” As long 
as market failure is defined in terms of 
failure to achieve costless Pareto-efficient 
allocations, every real world institution, 
whether decentralized or centralized, is in 
danger of “failure.” Fortunately for the 


‘economy, but unfortunately for academic 


economics, this formulation of the problem 
of Pareto efficiency is not the problem that 
real markets and other allocative institu- 
tions attempt to solve. 

I also believe that, as an intellectual 
movement in economic theory, radical 


The State of Theory 


i By HARRY G. Jounson* 


There is, I take it, widespread agreement 
among both leading economic tkeorists and 
economists generally that the role of 
theory in relation to the subject is at pres- 
ent both ill-defined and of controversial 
relevance and usefulness. It is worth re- 
marking to start with that this situation 
can be expected to an important degree to 
be endemic. In the eighteenth and nine- 
teenth centuries economics was theory, in 
the sense that its main endeavor was to 
explain precisely the systematic nature of 
the organization of the economy, a task 
made difficult by the substitution of the 
apparently unplanned market for the 
mercantilistically conceived nation-state. 
And economics remained theory to an im- 
portant extent in the first third, and es- 
pecially the fourth decade, of zhe twentieth 
century, though with the major exception 
of Keynes’s General Theory theoretical ad- 
vance consisted already of consolidation 
rather than revolution—as evidenced by 
the development of imperfect competition 
(recognition of the changing industrial 
framework), the new welfere economics 
(elimination of a basic logical error in the 
assumed scientific basis of ethical judg- 
ments) and the theory of general equilib- 
rium (recognition that the trained theo- 
retical mind did not need to water down 
general interdependence into the business- 
man’s pabulum of ceteris paribus assump- 
tions). ` 

But consolidation has mzant both that 
an increasing proportion of the profession 
has been concerned with acquiring expert 
knowledge about a small piece of a system 
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assumed to be in broad outline a well- 
known and going concern (and therefore is 
inevitably driven back into ceteris paribus 
assumptions), and that specialist theorists 
have had to demonstrate their worth either 
by the armored might of capture of excep- 
tional cases and the clever trapping of tiny 
specimens of behavior hitherto considered 
too unnourishing or insufficiently pesti- 
lential to be worth worrying about, or else 
by the use of ever more elegant mathe- 
matics to arrive at ever more economical 
statements of general equilibrium results. 
This situation, as mentioned, must to 
some extent be endemic, given the high 
traditional prestige of theory in the sub- 
ject, the diminishing returns to specialized 
theory once the main theoretical corpus 
has been blocked out, and the demands for 
application of a demonstrably useful sci- 
ence to pressing problems. It is exacerbated 
by doubts on both sides about the useful- 
ness of theory as largely practiced at 
present, by the fact that the value of a 
theoretical contribution is closely inversely 
correlated with its accessibility to the ap- 
plied economist, and by the fact that it still 
seems to be true that professional status 
can be more quickly and lastingly estab- 
lished by a theoretical article than by a 
piece of applied research—since the journal 
editor and his referees, rather than the 
readers of the journal, are likely to be the 
final arbiters of competence for theoretical 
articles. But it has become particularly 
acute in recent years with the radical rejec- 
tion of capitalism—in which mathematics 
has frequently been identified with apolo- 
zetics—and with the swing of concentra- 
tion of economic writing and research from 
“objective” problems to problems like 
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health care, the environment, and poverty 
and equality, where problems of common 
sense, historical perspective, and balanced 
social philosophy matter relatively far 
more than both sophisticated theory and 
conscientious number-grubbing. 

In this situation there has arisen, not 
exactly a crisis, but a dangerous gap be- 
tween “theory” and “applied economics,” 
a gap into which what used to be called 
“political economy” has sunk with barely 
a ripple. I would call this gap dangerous 
especially because the resources to fill it, 
while qualitatively good enough, may well 
be too blinkered in imagination to rise to 
the occasion, or may even do more harm 
than good. To indicate very briefly what I 
mean, from different angles: we have a 
country in which a large-scale demographic 
shit has produced a population largely 
rooted neither in the east coast Europe- 
oriented regions of long-standing British- 
tradition-dominated established culture, 
nor in the pioneering near-western regions 
of fundamentalist simplicity and simple 
homely virtues, but instead essentially 
restless, nomadic, and culturally super- 
ficial. We have a profession still crowned 
by an elite of old New England universities, 
in whose conception of the world Washing- 
ton and a vague sort of patrician liberalism 
are enshrined, but the majority of its mem- 
bers are professionals in economics and 
suburban householders otherwise. We do 


have among our ranks many still versed. 
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in the literature and history of political 
economy as one of the social-philosophical 
subjects necessary to the understanding of 
man in his society, but almost all of these 
are college teachers and most derive their 
roots from Europe rather than America. 
Above all, we are conditioned by the 
American myth that society started today 
and will continue the same tomorrow. ` 
Well, what is to be done about it? Not 
much, on the whole, but some things might 
help. Senicr professors might be encour- 
aged to give a semester course surveying 
theory, not in technical terms, but in terms 
of the main concepts and problems that 
theorists have coped with over their own 
professional lifetimes. More technical, but 
still survey-type, courses could also be 
provided. These would be aimed at provid- 
ing a basic understanding of such simple 
concepts as interest and discounting, in- 
come and capital, the budget constraint on 
choice, the cost and time-dimension of ad- 
justment to change, the difference between 
social and private costs and benefits, and 
similar notions and would emphasize the 
many apparently strange contexts in 
which the esséntially same concepts are 
the starting point of effective analysis. The 
basic problems of economics are simple; 
the hard part is to recognize simplicity 
when you see it. The next hardest part is 
to present simplicity as common sense 
rather than ivory tower insensitivity. 
Theory needs to teach more of both. 


Is the Theory of Competitive 
Equilibrium With It? 


By Tyattinc C. Koopmans* 


Recent discussions in the literature have 
raised serious challenges to the theory of 
competitive equilibrium. Locking at the 
debate, I perceive two main issues. I put 
them in the form of two questions to 
which, by way of advance summary of my 
remarks, my own tentative answers are 
attached. 

One. Does the model of competitive 
equilibrium (the “CE model”) in its 
simplest form represent one useful pure 
and special case, one valuable foothold for 
a steep climb? My answer: Yes. 

Two. Can we as yet evaluate the merit 
or promise of the various remifications of 
the theory in recent literature? My answer: 
I find it hard to assess this fascinating 
blend of high achievements, challenging 
starts and possible dead- ends. 

I shall mix the motivation of my answers 
in with comments on some recent criti- 
cisms. I am thinking in particular of John 
Kenneth Galbraith, Nicholas Kaldor, Janos 
Kornai and Martin Shubik. Since Professor 
Galbraith is with us, I shall not try to 
anticipate him. 

Beginning with question one, I think the 
issue does not lie in the mathematical 
form of the theory. The contributions 
made by mathematical reasoning were 
necessary if the problems put were to be 
answered. The issue is the problems put. I 
do not hesitate about my “yes” to ques- 
tion one, because of the g-eat value to eco- 
nomic theory of a fully worked out special 
case. I entirely agree with Kornai about 
the many aspects of reality ignored in the 
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CE model which are brought out in his 
book: the importance of the control system 
in all existing economies, the role in that 
system of information about quantities as 
well.as prices, the importance of increasing 
returns to scale, etc. I differ only on what 
to do from here on. Kornai’s “revolu- 
tionary” proposal is now to start afresh 
with entirely new approaches embodying 
other aspects of reality, which he enumer- 
ates with care and perception. The 
“reformist” alternative, which Kornai re- 
jects, is to amend and extend the given 
special case by grafting other important 
aspects on to it. I think both should be 
attempted. 

`- Kaldor also calls for “a major act of 
demolition” of the basic conceptual frame- 
work of equilibrium theory, without which 
“it is impossible to make any real prog- 
ress.” The case for the reform approach 
can be illustrated by what seems to me 
Kaldor’s gravest charge: that equilibrium 
theory ignores the pervasiveness and inex- 
haustibility of increasing returns to scale. 
I think that this important point can be 
met at least half-way, by introducing fur- 
ther assumptions that bear on the way 
time and space enter into the problem. As 
to time, the construction of the next gen- 
eration of capital goods for larger scales of 
processing requires time. Kaldor recog- 
nizes that the allocation of the existing 
capital stock and other factors to current 
production can meanwhile be administered 
by short-run equilibrium prices. A recent 
paper by M. L. Weitzman for a two-sector 
model leads me to expect that an efficient 
stringing together of a sequence of such 
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temporary equilibria is mathematically 
feasible in the presence of increasing re- 
turns, at least in terms of an “optimal 
growth” model. If so, this would support 
an allocation scheme on the “Hungarian 
" plan,” in which investment in large capital 
units is centralized, while capital utiliza- 
ticn decisions are decentralized in a price- 
guided way. However, extension to a com- 
plete intertemporal market model might 
be subject to the same realistic limitation 
as that noted by Kaldor in regard to ex- 
haustible resources: Firms might not exer- 
cise foresight long enough ahead for the 
time seale required by the problem. A rele- 
vant spatial factor is the cost of transport- 
ing the product from producer to user. This 
will slow down the increase in scale, and 
may even balance it out in an ultimate 
equilibrium for a number of goods. 

Both Kornai and Shubik stress the need 
for a more detailed modelling of the cir- 
cumstances and constraints under which 
suppliers and demanders obtain access to 
each other and conclude their trades. In 
particular, Shubik is concerned with con- 
straints on credit that are expressed by a 
liquidity requirement constraining an agent 
at every moment of time. This is in con- 
trast to a budget constraint applicable just 
to the sum of expenditures minus receipts 
over an accounting period. It will require 
modelling the economy as a process, a se- 
quence over time of moves fully feasible to 
the individual acting by himself. In the 
. presence of uncertainty this should include 
bankruptcy proceedings as a possible out- 


come for the agent. Shubik may well be - 


right in his claim that this model cannot be 
‘accommodated within the framework of 
the CE model. However, logical links are 
undoubtedly present. 

The asperity of some of the criticisms 
seems to me in part provoked by the spill- 
over.into mathematical economics of atti- 
tudes and traditions imparted by training 
in mathematics. Mathematical economics, 
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while long on rigor, has generally been 
short on interpretation and practically 
silent on motivation for its choice of prob- 
lems. Thus, the sheer volume of work ex- 
pended on the theory of equilibrium is 
taken by the general economist as evidence 
of a strong belief in the explanatory reach 
of the model. I think the explanation is 
different. While I was searching for words 
to express the phenomenon, the precise 
words were presented to me by David 
Freedman, mathematician, probabilist and 
statistician, in a recent seminar at Yale: 
“Mathematicians are incapable of leaving 
well enough alone.” In other words, any 
particular problem or model should be 


_ plumbed to its full depth and given its 


most general formulation. As a result, the 
shifts of focus, the breaking out of molds 
needed from time to time in any empirical 
science, take longer to come about. 

The counterweight to this element of 
mathematical style must and has come 
from economists with a more pragmatic 
outlook. There is a continuing need for 
general and critical discussion of the choice 
of problems to be examined in economic 
theory. By its nature, rigor has no hold 
on this question. While the criticism takes 
shape, substantial further progress has 
beer: and is being made within the CE 
model, due also to its great flexibility of 
interpretation. I shall expand on my an- 
swer to question two in a brief discussion of 
this work. The task is facilitated by the 
important recent book by Kenneth J. 
Arrow and F. H. Hahn. It breaks a tradi- 
tion by being generous with interpretation 
and by providing in the preface a motiva- 
tion that is specific, frank and subtle. Im- 
portant to the general economist is its: 
careful discussion of present knowledge 
about the uniqueness and stabilitv of 
equilibrium. The validity of the widely 
used method of policy analysis by ‘‘com- 
parative statics” is found to be as yet sub- 
ject to qualifications. 
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Another innovative recent book, by 
Herbert Scarf (with the collaboration of 
T. Hansen), enables us to make such ap- 
plications with greater precision and to 
cases involving more variables and rela- 
tionships. The algorithm approximates an 
equilibrium as a fixed point of a continu- 
ous mapping. An application to a problem 
of taxation has been made by John B. 
Shoven and John Whalley. 

Two earlier developments are in the na- 
ture of magnificent tours de forse, enriching 
our insight, but with a somewhat strained 
relation to reality. One of these, originated 


by Arrow (1953) and extended by Gerard | 


Debreu (ch. 7), introduces uncertainty by 
considering trade in commodities con- 
tingent on the “state of nature.” The ap- 
proach is a heroic attempt to stretch the 
CE model as far as it will go. Roy Radner 
(1967, 1968) examines the limitations of 
the attempt connected with the different 
information requirements placed on the 
agents. ; 

The other tour de force concerns th 
connection between the set of competitive 
equilibria and the game-theoretical con- 
cept of the core of an economy when the 
number of agents increases without limit. 
Roughly, an allocation is m the core if no 
coalition of any number cf agents can do 
better for its members by coordinated 
quantitative bargaining. The principal re- 
sult, suggested or proved with increasing 
generality by Shubik, Scarf, Debreu and 
Scarf, and Arrow and Hahn (ch. 8), is that 
the larger the number of agents, the closer 
any outcome of core-type bargaining 
comes to some competitive (price-guided) 
equilibrium. A fanciful extension by R. J. 
Aumann (1964, 1966), Karl Vind, Debreu, 
_ W. Hildebrand, Arrow and Hahn (see 
ch. 8) and others utilizes the concept of an 
economy with an infinity of agents, whose 
characteristics are continuously distributed 
in a measure space. 

The interpretative weakness of both 
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tours de force lies in the information 
handling requirements implicitly placed on 
the agents without regard to cost or even 
feasibility. In the case of contingent trad- 
ing, these requirements go up in propor- 
tion to the number of states of nature, 
hence much more steeply than the number 
of future periods beset with uncertainty. 
With regard to the concept of the core, 
they go up in proportion to the number. of 
coalitions containing a given member, that 
is, much more steeply than the number of 
members. It seems to me that these two 
lines of work will either remain standing as 
essentially unused but brilliant interpreta- 
tional or mathematical feats—or one or 
both may possibly be the beginning of a 
long development in which institucional 
detail is introduced piece by piece, to 
represent the limitations of markets that 
deal with the future, or the various barriers 
on coalition formation existing in society. 

I conclude with a few remarks about the 
finite competitive economy that assumes 
cbjective certainty about the outcome of 
given actions by all agents. There has been 
an increasing concern in the recent litera- 
ture with fitting adjustment processes into 
that model. I attribute this concern to a 
weakness in the model—not a logical but 
an interpretative weakness. Optimizing 
responses of economic agents ar2 simul- 
taneously feasible only if the proper prices 
are already known to them. But these 
prices must somehow themselves be the 
result of these same responses. Taus there 
is something circular in the descziption of 
events. The market participants must be 
endowed with extrasensory perception (if 
acting simultaneously) or with superna- 
tural premonition (if acting suczessively). 
One is thus led to think in t2rms of a 
process in which information flows, the 
individually feasible actions they induce, 
and the new flows generated Sy the ac- 
tions, etc., are spelled out sequentially. I 
believe (with Kornai and Shubik) that 
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such processes are now the more challeng- 
ing objects of research, for the following 
reasons: 


1. The notion of a process does not pre- 
suppose the approach to an equilib- 
rium. 

2. A process that does not approach an 
equilibrium (under constant technol- 
ogy and preferences) can be of great 
interest in itself. 

3. Anequilibrium that is not approached 
by any process that starts from a dif- 

` ferent initial state is of no interest in 
itself. 

4, With the process notion, one can re- 
lieve the strain on our credulity and 
experiment with diminished degrees 
of individual rationality, perception, 
foresight, capacity for computation, 
and formalization cf states of uncer- 
tainty. We could then at-least ask 
how much of such relaxing of ra- 
tionality still allows an equilibrium 
with some optimality properties to be 
epproached. 

5. In a world of continuing but only 


dimly foreseeable change in technol- _ 


ogy and in preferences, the notion of 
equilibrium disappears, but that of an 
adjustment process remains. 


Possible connections between processes 
and equilibrium can be glimpsed from 
some recent work in “optimal growth” 
theory. One can look at the study of opti- 
mal growth as a scouting device that sug- 
gests useful conjectures for more compli- 
cated market processes which do approach 
an optimizing equilibrium. Some pointers 
of this kind are contained in work on 
many-sector models by W. R. S. Suther- 


land and by T. Hansen and Koopmans, and: 


in analogies with known properties of one- 
and two-sector models. The “invariant 
capital stock,” which generalizes to # di- 
mensions the “golden rule stock (modi- 
fied by discounting),” has a mathematical 
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structure similar to that of a competitive 
equilibrium. It is a “fixed point” of a 
mapping and can be computed by fixed- 
point methods. This approach may there- 
fore allow a reconnaissance of the problem 
of distinguishing interesting equilibria from 
uninteresting ones. 
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THE THEORY OF POLICY 


On Stabilization Policy: Goals 
and Models 


By Tuomas MuENcH AND NEIL WALLACE” 


Ordinarily various fields within eco- 
nomics are distinguished from one another 
by the phenomena they seek to explain. 
Macroeconomics and monetary theory are 
different. While there are special phe- 
nomena they seek to exp!ain—fluctuations 
in aggregate output, employment and the 
price level for macroeconomics, the struc- 
ture of markets and the mechanism of ex- 
change for monetary theory—these fields 
are also distinct from other branches in the 
methodology they employ. Macroeco- 
nomics and monetary theory have tradi- 
tionally. made use of models that contain 
behavior relationships not grounded ex- 
plicitly in theories of individual optimizing. 
And this feature explains why there are 
associated with these fields kinds of wel- 
fare economics based on ad hoc notions of 


desirable time paths of aggregates like un- 


employment and the price level. Standard 
welfare economics based on Pareto opti- 
mality can be applied only to optimizing 
models. 
Virtually no one, we think, regards this 
situation as desirable. Macroeconomics 
developed this way because there did not 


* Staff members of the department of economics, Uni- 
versity of Minnesota, and consultants to the Federal 
Reserve Bank of Minneapolis. We wish to thank our 
colleagues John Kareken, Thomas Sargent, and Chris- 
topher Sims for helpful discussions of some of the points 
raised in the paper. However, all views expressed are 
the sole responsibility of the authors and should not be 
interpreted as representing those of the above named 
colleagues, the Federal Reserve Bank of Minneapolis, 
or the Federal Reserve System. 


exist optimizing models that could ac- 
count for some obvious facts—the most 
important being fluctuations in aggregate 
real economic activity. Monetary theory 
developed this way because there does not 
exist a theory that describes the way 
financial institutions and the mechanism 
of exchange develop and operate under 
various government rules. 

Our theme here will be the contrast be- 
tween the implications for stabilization 
policy of traditional ad hoc macroeconomic 
and financial sector models and the impli- 
cations of a newly developing microeco- 
nomic approach based explicitly on opti- 
mizing behavior. For the most part, we 
shall review existing literature both with 
respect to a critique of the use of ad hoc 
models and with respect to new micro- 
economic approaches. We shall, though, 
attempt to indicate fruitful avenues for 
further microeconomic study of the phe- 
nomena and goals that have traditionally 
fallen within the domain of macroeco- 
nomics and monetary theory. 


J. The Traditional Macroeconomic 
Policy Model 


One might describe the essentials of the 
process by which policy decisions about 
stabilization goals are currently made ac- 
curately, albeit in caricature, as follows: 
The decision-making body uses a model to 


-project the effects over the next year or 
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two of alternative time paths of the 
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policy instruments, and then chooses one 
of the alternatives. 

The fact that policy is conducted this 
way is in part explained by two properties 
of the kinds of models used First, the 
models are not derived explicitly from a 
theory in which agents optimize subject to 
constraints. Second, the models treat some 
version of the observed negative correla- 
tion between unemployment and either 
the level or rate of change of money wage 
rates or of prices as a structural relation- 
ship. The first property makes it impossi- 
ble to apply standard welfare economics 
based on Pareto optimality so that if a 
formal decision or control theory approach 
is to be followed, then some ad hoc criterion 
must be adopted. If the criterion adopted 
involves both unemployment and the 
price level—as would seem to be dictated 
by the Employment Act of 1946—the 
second property makes the decision prob- 
lem more difficult. When treated as a 
structural relationship, the Phillips curve 
implies tradeoffs both over time and 
during any period between the level of 
unemployment and the time path of the 
price level. 

Despite this difficulty, the problem can 
be treated in a control theory context if an 
acceptable criterion funccion and an ac- 
ceptable model of the economy can be 
found. The models which are generally 
thought to qualify consist of nonlinear 
stochastic simultaneous equations in which 
only a finite number of lags enter, and 
whose parameters can be considered to be 
subject to estimation uncertainty. The ob- 
jective function is often a discounted sum 
of quadratic losses. Unfortunately, it is not 
yet possible to find numerically the opti- 
mum policy which should be followed un- 
der such specifications, for methods of 
finding the optimum lie just beyond the 
frontier of known techniques. (See Jacques 
Dréze, especially the end of section 6, and 
Edward Prescott.) It is known, however, 
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that this framework for macroeconomic 
policy leads to an adaptive quantitative 
rule. By quantitative we mean there is 
generally an optimum policy which de- 


-pends:on the values of the model’s pa- 


rameters. By adaptive we mean that the 
actual values for the instrument variables 
depend on recently observed values of the 
endogenous and exogenous variables. 

But can a defensible criterion and a de- 
fensible model from among existing esti- 


‘ mated macroeconomic models be supplied? 


We think not. The control theory ap- 
proach requires that the model be ac- 
cepted as a structure that will continue to 
hold in the face of alternative rules for the 
policy variables: the model’s parameters 
may be imperfectly known, but their dis- 
tributions cannot depend in unknown 
ways on the rule adopted. If existing esti- 
mated models satisfied this requirement, 
such models would survive standard sta- 
tistical tests for structural change. But we . 
know only of models that have failed such 
tests. (See Thomas Muench et al.). 

Why do such models fail? Robert Lucas’ 
(1973) convincing argument offers one 
reason. His view is that existing macro- 
economic. models consist largely of esti- 
mated relationships which are thought to 
follow from optimizing theories. When 
closely examined, however, these theories 
can be seen to imply that the observed 
relationships or correlations will change in 
a systematic way when government policy 
rules change. The models are defective for 
the analysis of alternative policies because 
they treat as structure the observed corre- 
lations rather than the underlying opti- 
mizing theories. More specifically, the kind 
of models generally thought to be relevant 
to the study of macroeconomic phenomena 
are those in which agents optimize over 
time in a stochastic environment. In such 
a setting, actions can be thought of as de- 
pending on the agents’ views about the 
future, which in turn must depend on the 
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available information. But if these agents 
are using information optimally, the way 
their views about the future depend on 
that information is influenced by their no- 
tions of how government actions depend 
on the information. When government be- 
havior changes, the public will in general 
alter the way its views about the future de- 
pend on the available information vari- 
ables. The result is a change in observed 
correlations. 

Lucas’ view allows us to analyze the ef- 
fects of government actions only on those 
aspects of behavior for which there is a 
well-developed optimizing theory. Until 
recently, this was not the case for labor 
market behavior and, in particular, for the 
observed Phillips curve. Since one’s in- 
terpretation of the Phillips curve is central 
to one’s views on stabilization policy, it is 
not surprising that there is widespread 
disagreement about what stabilization 
policy can and should accomplish. Hap- 
pily, we seem now to have some microeco- 
nomic models that can explain the Phillips 
curve. 


II. Microeconomic Approach 


We view the microeconomic approach to 
macroeconomic policy as having the fol- 
lowing characteristics: (1) the models are 
based explicitly on the assumption that 
individuals optimize; (2) they can explain 
observable phenomena such as the Phillips 
curve, unemployment (voluntary and in- 
voluntary) and inflation; (3) the models 
allow for the analysis of a range of policies; 
and (4) the traditional (Pareto type) wel- 
fare criterion is applied to evaluate 
policies. 

In the rest of this section we discuss 
several approaches that bave- been made or 
might be made in the above outlined mi- 
croeconomic direction. In these discussions 
one question keeps presenting itself: Are 
there realistic models for which.an adap- 
tive quantitative policy is optimal, or can 
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optimal policies be stated in qualitative 
terms only (such as, increase the money 
supply at any fixed rate)? 

Money, the Phillips curve, and welfare. 
In g recent article, Lucas (1972) provides 
an interesting model which can be used to 
investigate simple policies dealing with the 
rate of increase of the money stock, ag- 
gregate output, the price level and wel- 
fare. In this model there is a perpetual suc- 
cession of generations of individuals who 
live two periods. They work the first pe- 
ricd, when “young,” consume a portion of 
what they produce and save the monetary 
proceeds from selling the rest for their 
“oid age.” The driving mechanisms are a 
rardom division of the younger generation 
into two market segments (so that partici- 
parts cannot, in general, infer in which 
segment they are located) and a random 
distribution or levy of money on the 
older generation which is proportional to 
their first-period holdings. 

Lucas shows (to an approximation) 
that. when the money transfer is actually 
random, there is a statistical Phillips 
curve, but that policymakers cannot ex- 
ploit the tradeoff described by the curve 
in the sense that if the transfer is fixed and, 
hence, known, the distributions of real out- 
put and utility valves are invariant over 
different values of the transfer. (In fact, 
then, all real values for an individual de- 
pend only on the size of the market seg- 
ment :n which he is located.) 

Let us examine this conclusion in more 
detail. The Lucas model produces a posi- 
tive correlation between the rate of change 
of the observed money stock and total out- 
put. Why does this correlation not give the 
government control of total output? It 
would have control only if it could change 
the value of the money stock relative to 
that implied by the scheme that the public 
thinks the government is pursuing. In 
other words, for the government to have 
control, it must be able to create de- 
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liberately an unforeseen aggregate dis- 
turbance in a particular direction. But 
since the public is awar2 in a rough sense 
of the concerns of the stabilization authori- 
ties and is also aware in a rough sense of 
the basis on which they make decisions, 
that may not be possible. The stabilization 
authority can take an action more or less 
secretly, but it cannot be at all confident 
about the direction in which it is fooling 
the public. In fact, such bekavior on the 
part of the stabilization authcrity amounts 
to the adoption of a random rule like that 
analyzed in Lucas’ mocel—under which no 
effective control over the economy can be 
exercised. 

But what are the welfare implications of 
a nonrandom money transfer, and what 
other types of policy might be available in 
this model? For Lucas, a policy must be 
uniformly better over all contingencies for 
each individual if it is to be Pareto su- 
perior. This is equivalent to applying the 
standard Pareto criterion “after the fact” 
so that individuals are treated as different 
if the size of the market segment in which 
they are located is different either when 
young or when old. Adopting this defini- 
tion, Lucas shows that a fixed money 
transfer is Pareto optimal with respect to 
allocations that can be expressed as func- 
tions of the markez size of a segment. 
Moreover, it appears to us that a random 
transfer would be Pareto inferior to some 
allocation based on segment size. These 
welfare results imply a qualitative rule for 
money transfers, namely, they should be 
nonrandom and proportional to segment 
size. 

However (and here we depart from 
Lucas’ welfare criterion), we could just as 
well view all individuals in this model as 
alike “before the fact” so to speak. We 
would then judge policies by what they 
imply for the expected utility of the typical 
individual. This would lead us to look for 
_ policies that more cptimally distribute risk 
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between youth and old age. A particularly 
simple policy—-which might be called a 
social security scheme—would give (or 
tax) the older generation a flat $k and tax 
(or give) each member of the younger gen- 
eration in a segment an equal amount suffi- 
cient to pay (or. receive from) the older 
generation its $%. In an appendix (avail- 
able on request) we show that a scheme of 
this sort could lead to a more optimal 
allocation. ; 

Now what does all this mean for stabili- 
zation policy? The absence of complete 
contemporaneous and intertemporal (in- 
tergenerational) markets is necessary for 
the Lucas model to produce a statistical 
Phillips curve and nonzero desired money 
holdings. But it is precisely their absence 
which is also likely to mean that govern- 
ment interference—an example being the 
social security scheme outlined above—is 
likely to be beneficial, since such inter- 
ference could substitute, perhaps imper- 
fectly, for complete markets between 
generations. Such interference, though, 
does not résemble traditional stabilization 
policy in that it does not rest on exploiting 
an observed Phillips curve. 

Voluntary unemployment. Unemploy- 
ment is another observed phenomenon 
with which micromodels should deal.. The 
first type we discuss is voluntary unem- 
ployment, unemployment chosen by an 
individual in order to seek a better rate of 
pay in other markets. This gives rise to 
the type of search models described in 
Edmund Phelps et al. If individuals pre- 
dict rationally, their search leads to a 
natural or equilibrium rate of unemploy- 
ment. A well-specified stochastic model in 
which such an equilibrium is shown to 
exist has been presented in a paper by 
Lucas and Prescott. 

‘This model has an infinite (or very 
large) number of discrete markets, in each 
of which the demand curve for labor fol- 
lows a given stochastic process. A worker 
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must be unemployed for one period in 
order to search in other markets. Search 
itself is random, but in an expected value 
sense it finds the best possibilities. An im- 
portant aspect, which we will discuss ‘be- 
low, is that workers maximize expected 
discounted lifetime earnings. 

Presumably, if a monetary sector and an 
aggregate disturbance were added to this 
model, a statistical Phillips curve would 
emerge as before, but it again would not be 
‘usable for policy purposes. Also, if ex- 
pected discounted earrings are the ap- 
propriate welfare criterion, the equilibrium 
appears to be Pareto optimal. 

“However, the expected discounted earn- 
ings criterion seems implicitly to assume 
infinite (or very long) lived individuals 
who can freely borrow on the basis of their 
expected earnings. But since workers are 
finite lived and may default on borrowing, 
individuals cannot freely borrow against 
future expected earnings and this welfare 
criterion is not the relevant one. Workers 
could no longer count on a certain con- 
sumption stream based on a stochastic 
earnings stream. 

In this case their consumption stream 
would also tend to be random, presumably 
lowest when they are unemployed. Given 
risk aversion, the optimatity of the com- 
petitive solution depends on what markets 
exist. In the absence of private markets 
that allow the risk of being unemployed to 
be shared optimally, a government-run un- 
employment compensation (or tax) system 
might be helpful. 

As this discussion suggests, analysis of 
such questions requires a more completely 
specified version of the Lucas-Prescott 
type model. We should stress, though, that 
we think the major implications of the 
Lucas-Prescott model are robust. Among 
these implications are that less unemploy- 
ment is not unambiguously to be preferred 
to more unemployment, and that search 
unemployment can generate a nonex- 
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ploitable Phillips curve. 

Involuntary unemployment. While fluctu- 
acions in employment and aggregate out- 
put can be shown to be perfectly consistent 
with purely voluntary processes of job 
search and intertemporal leisure-consump- 
tion—a major accomplishment, we feél—it 
must be admitted that most of the concern 
aktout unemployment arises from its 
seemingly involuntary nature. Involuntary 
unemployment seems to arise whenever 
individuals cannot sell their services at 
ruling prices—i.e., when layoffs occur or 
wken qualified potential workers are not 
ab-e to obtain positions at existing wage 
rates. In one sense, such situations seem to 
be obvious departures from competitive 
equilibrium and, hence, from Pareto opti- 
mality. But as Armen Alchian has empha- 
sized, nonmarket clearing in the above 
sense is a phenomenon of almost every 
market in varying degree. It takes the 
forra of queues and inventories. 

In the models we looked at above, in- 
voluntary unemployment cannot occur 
because every time a new random state 
occurs, either of demand or of potential 
work-force, a new market clearing wage is 
determined instantaneously. But this 
seems to be a quite special case. If negoti- 
ating a (new) wage is costly, the stochastic 
processes involved may be such that it is 
not even feasible to renegotiate a new 
wage subsequent to the occurrence of each 
even:. Moreover, if there is necessarily 
risk bearing, if there is no opportunity to 
hedge against uncertainty, and if workers 
differ (say, because they are in different 
stages or their finite working lives), then 
the allocation of risk bearing resulting from 
spot market clearing conditional on each 
new event will not obviously be optimal. 
In this connection, it may be worth noting 
that laycffs typically occur on a seniority 
basis. From the point of view of workers 
entering such employment for the first 
time, there are elements of an uncondi- 
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tional forward contract in that kind of 
arrangement. 

These remarks, of course, consist only of 
hints about the kinds of models zhat might 
generate involuntary employment. Never- 
theless, some tentative conclusicns seem to 
emerge. Since a general model of the 
operation of markets is unlikely to imply 
that it is nonoptimal for there ever to be 
goods waiting to be sold or orders waiting 
to be filled, it is also unlikely that a model 
that generates involuntary unemployment 
will imply that less involuntary unemploy- 
ment is always preferable to more invol- 
untary unemployment. And, as long as 
such: models assume optimizing behavior 
and hence rationality, it seems unlikely 
that they will imply the existence of an 
exploitable Phillips curve. 

Control of the price level and the financial 
system. Monetary theory has traditionally 
been concerned with how money ought to 
be distributed, i.e., with the kind of mone- 
tary standard which ought tc be adopted 
and the kind of regulations on financial 
institutions which ought to be imposed. It 
has also been concerned wita how much 
money ought to be distributed, or (if 
money is being distributed in such a way 
that its growth rate matters) with what its 
growth rate ought to be. In this section we 
briefly consider some models that have 
been proposed for dealing with these 
questions. 

What we would like to have, of course, 
is a single model of optimizing individuals 
in which one could analyze these questions 
and those concerned with unemployment 
and output. Unfortunately, we do not 
have models in which we can satisfactorily 
deal even with the monetary theory ques- 
tions alone. Within the monetary area, we 
start with models of the optimum growth 
rate of the money stock. 

The basic assumption of these models is 
that money is distributed so that accom- 
panying alternative growtn rates of the 
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amount distributed and the implied al- 
ternative growth rates of the price level 
are alternative real rates of return on 
money. In order for this to be the case, it 
seems to us that individuals must differ; if 
everybody is the same and is treated the 
same, then any method of distributing 
money ends up being proportional to each 
person’s holdings. And, since people can 
associate the implied price-level path with 
the amount distributed, the perceived real 
rate of return on money will be unaffected 
by the amount distributed. Thus, if the 
government does in fact have control of 
the real rate of return on money, then al- 
terations in that rate necessarily alter the 
distribution of welfare among individuals. 

The concern of monetary theorists has 
not been primarily the income distribution 
effects of alternative real rates of return on 
money, but rather the deadweight loss 
effects. The only explicit models of these 
effects are inventory models. The most 
ambitious of these is, perhaps, Edgar 
Feige and Michael Parkin’s attempt to ex- 
tend the William Baumol-James Tobin 
inventory model to encompass costly ex- 
change in consumption commodity stocks. 

In their model the individual allocates 
wealth among money, income-producing 
capital, and a stock of consumption goods 
out of which he consumes at a constant 
rate per unit of time; he will hold a diversi- 
fied portfolio because he must pay an 
exogenously fixed fee for each asset trans- 
action. In this model, it can be shown, 
there is a socially optimal yield on money. 

While suggestive, the Feige-Parkin anal- 
ysis suffers from several defects. First, it- 
ignores the fact that the number of trans- 
actions must be some round number, 
which turns out to be important. (See 
Preston Miller.) Second, it ignores differ- 
ences among individuals. In their model, 
the price level is held fixed with the gov- 
ernment choosing an interest rate on 
money, the payments being financed by a 
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tax. But if all individuals are identical, the 
levying of alternative interest rates and 
taxes would not be viewed as implying al- 
ternative rates of return on money. 
Finally, and most serious, Feige and 
Parkin are vague about the institutional 
setting of their analysis. Moreover, even if 
their framework were complete, one won- 
ders whether the problem of finding the 
optimal yield on money can be treated 
adequately within a model that takes the 
structure of markets, the kinds of assets 
thet exist, and transaction costs as 
exogenous. 

This brings us to the other concern of 
monetary theory, which has to do with 


how money ought to be distributed or with - 


the kinds of monetary institutions that 
ought to be adopted. The questions here 
range from the nature of a medium of ex- 
change and whether some nonmarket com- 
pact is necessarily involved, to the kind of 
monetary standard that ought to be 
adopted, to details of the regulation of 
institutions within the present institutional 
setting. These questions have traditionally 
been a stabilization policy concern because 
of the presumption that different mone- 
tary institutions convert exogenous un- 
certainty into different distributions of 
aggregate demand. 

The nature of an exchange medium is 
coming under increasing scrutiny. Joseph 
Ostroy shows explicitly how exchange is 
facilitated by the presence of an outside 
agency that enforces solvency by way of 


bookkeeping in terms of money. Martin: 


Shubik shows that the presence of an ex- 
change medium makes it possible to de- 
scribe multicommodity exchange as a non- 
cooperative game. But, on the crucial ques- 
tion of what the government’s role ought 
to be with respect to providing a medium 
of exchange, we seem not to have pro- 
gressed beyond Milton Friedman, who 
suggests that the provision of an efficient 
exchange medium may be'a natural mo- 
nopoly and that, therefcre, government 
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regulation may be called for. 

If government regulation is necessary, 
what form shall it take? The virtues of 
various kinds of commodity standards 
have long been debated. The debate has 
Deen concerned mainly with the produc- 
tion technology of the proposed com- 
modity and with the costs of maintaining 
and adding to inventories of it. (See, in 
particular, James Buchanan and Fried- 
raan 1953.) The production technology is 
thought to determine how the system 
transmits and converts exogenous uncer- 
tainty into aggregate demand uncertainty, 
tae claim teing that the more elastic is 
lebor demand in the production of the 
commodity standard, the better the sys- 
tem works. But since these discussions do 
not take place within explicit stochastic 
models, it is hard to evaluate this claim. 
Moreover, most discussions deal with a 
ccmmodity standard in which the price 
level, expressed in terms of non-interest- 
bearing currency, is fixed. Perhaps the 
government can choose the real rate of re- 
turn on the currency by its choice of an 
announced price-level path for the com- 
modity. 

Models developed to answer questions 
about financial sector regulation within 
the present institutional setting are equally 
unsuitable. Most financial sector models 
consist of asset demand and supply func- 
tions which at best purport to describe how 
changes in mean yields on assets affect de- 
sired portfolios. However, the models 
which presumably underlie these functions 
are stochastic inventory models or mean- 
variance models, which give a prominent 
place to other moments of the distribution 
of raturns. According to them, alterations 
in second and higher moments of the dis- 
tribution of returns can be expected to 
shift those demand curves, but in ways not 
made explicit in the estimated models. 
Since the alternative ways of intervening 
in the financial system are expected to af- 
fect second and higher moments of the 
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distribution of returns, it seems clear that 
we cannot analyze such changes within 
existing models. More fundamentally, 
existing models take the set of assets and 
the structure of markets as given. But, 
again, if financial regulations do anything, 
they tend to alter the sets of assets in 
existence and the structure of markets. 


IIE. Conclusion 


From what we have said, economists 
seem some distance from being able to 
analyze problems in this area in such a 
way as to lead to quantitative implications 
for policy. It is interesting that the basic 
models that seem to be required are those 
that delve into the structure of exchange— 
into what markets exist and into how they 
function. This is an area we are only be- 
ginning to penetrate. (See Roy Radner.) 
When we do, though, we may find that we 
get a payoff both in terms of the monetary 
theory questions we Lave raised and in 
terms of the questions concerned with 
fluctuations in aggregete ou=put and un- 
employment, both voluntary and in- 
voluntary. 

In closing, we would like to emphasize 
three points in our discussion: (1) the 
Phillips curve tradeoff that was thought 
to be exploitable is lacking in foundation; 
(2) ad hoc criteria, such as less unemploy- 
ment is better than more, should be re- 
examined; and (3) useful stabilization 


policy might use nentraditional instru- 


ments and must be tied to a detailed 
analysis of the market structure. 
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On Optimal Taxation with Costly 
= Administration 


By WALTER PERRIN HELLER AND KARL SHELL* 


In adopting a set of taxes, governments 
are influenced by the relative costs of ad- 
ministering and enforcing each kind of tax. 
Similarly, costs of compliance and trans- 
actions for households and firms depend on 
the mix of taxes used. Yet, in previous 
studies of optimal taxation (e.g., Peter 
Diamond and James Mirrlees), adminis- 
tration and transaction costs play no role 
in the determination of government tax 
policy. We offer here a first attempt at 
incorporating these important costs! into a 
formal model of optimai taxation.” In what 
follows, the class of tax instruments to be 
used is endogenously determined by an 
explicit model of an economy with an ad- 
ministrative sector, rather than being 
exogenously given as in previous studies. 

We build on the equilibrium-with- 
transaction-cost literature (Duncan Foley, 
Frank Hahn 1971) to extend the theory of 
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policy for helpful suggestions. Froofs of theorems ap- 
pear in a Mathematical Appendix which is available 
from the authors on request. 

1 These include costs of enforcing tax laws and costs 
of complying with tax laws as well as costs of informa- 
tion processing and information transmission. 

? This is not to say that the role which administrative 
costs should play in a full theory of optimal taxation has 
been overlooked; just the opposite is the case. Diamond 
and Mirrlees, for example, state in their Concluding 
Remarks: “As economists have been aware, the omitted 
constraints on communication, calculation, and admin- 
istration of an economy . . . limit the direct applicahil- 
ity of the implications of this theory to policy prob- 

lems... .” 


optimal taxation to account for costly 
transactions. We introduce a new concept, 
the administrative feasibility set, which 
describes the costs of government tax ad- 
ministration. Because of limited space, we 
content ourselves with describing some 
basic elements of the model and then em- 
ploying the model to consider whether 
maximization of social welfare requires 
production efficiency, i.e., whether produc- 
tion efficiency is “desirable.’’? When trans- 
acticns are costly, pure production effi- 
ciency is optimal only in very special and 
unlikely circumstances. We next extend 
our notion of efficiency to accommodate 
the tradeoff between pure production effi- 
ciency and efficiency in transaction. We 
then go on to prove a theorem establishing 
the desirability of efficiency of production- 
cum-transaction plans, but strong condi- 
tions are required to achieve this result. 
Contrary to the conclusions of the previous 


_literature—wnhich omitted the role of 
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government administration costs—our ex- 
amples and theorems suggest that opti- 
mality of preduction-cum-transaction eff- 
ciency is very much in doubt for real- 
world economies. 


I. The Model 


Households. Household k is endowed 
with a vector of commodities, w*>0, in- 
cluding labor znd human capital services. 
Households can sell only on the wholesale 
market and can buy only on the retail 
market. For household k, the vector of 


2If prcduction efficiency is desirable, then at the 
opticrim there is no tradeoff between equity and pro- 
duction efficiency. : 
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goods purchased (at retail) is «* >0 and the 
vector of goods sold (at ,wholesale) is 
y+>0. The household consumption vector 
is then ch=w'+x'— y'>0. If households 
face the vector of buying prices p and the 
vector of selling prices g, then the budget 


constraint for household h is: pa <qy* 


+(profits distributed to #)—(net direct 
taxes levied on %4). The household is as- 
sumed to maximize its strictly quasi-con- 
cave utility function, w*(c*), subject to its 
budget constraint. l 

Production and marketing. Firms pur- 
chase wholesale inputs from households 
and purchase wholesale and retail inputs 
from other firms. Firms seil retail out- 
puts to households and sell retail and 
wholesale outputs to other firms. Private 
firm f (f=1,..., F) maximizes profits at 
prevailing producer retail prices, $, and 
prevailing producer wholesale prices, @. 
The firm’s production-transaction plan 
must lie within its given production-cum- 
transaction feasibility set, 4’. Let w be 
firm f’s vector of net output on the whole- 
sale market (i.e., output sold wholesale 
minus inputs ‘purchased on the ‘wholesale 
market). Similarly, let 7’ bə the vector of 
net output on retail markets. Then the 
production-transaction plan of firm f is 
feasible if (w, r’) belongs to the set A’. The 
firm’s profits are thus m= fr +w. For 
each of the F private firms we assume that 
A’ is a closed, convex set, so that competi- 
‘tion is sustainable. Let A+! represent the 
government production-transaction oppor- 
tunity set. We can think of the government 
production-transaction sector as “firm” 
1F+1, but the government need not maxi- 
mize profits. 

The government. Before. taxation policy 
can be studied, the universe of available 
tax instruments must be specified. We 
consider a universe which includes all those 
instruments featured in the previous 
optimal] taxation literature. Some new in- 
struments are also included. 
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The government has four basic tax- 
subsidy instruments at its disposal. In 
general, each tax used and the rates at 
which the tax is set will affect the govern- 
ment’s administrative cost, The basic in- 
struments considered are (1) commodity 
taxes on retail markets, (2) commodity 
taxes on wholesale markets, (3) profits 
taxes, including firm-specific profits taxa- 
tion rates and firm-specific licensing fees 
and licensing subsidies, and (4) lump-sum 


` taxes and subsidies for households. Since 
“labor is one of our commodities, we include 


proportional income taxes in our list of 
instruments. 

Why do we include lump-sum taxes in 
this list? After all, it is frequently argued 
that lump-sum taxes are so costly that 
they are rarely used by governments de- 
spite their advantages. Some kinds of 
lump-sum taxes (e.g., a tax based on age) 
may not be costly to administer but tne 
use of the kinds of lump-sum taxes which 
are likely to be interesting for optimal dis- 
tribution may require information which 
is very costly to acquire (e.g., “ability” 
levels of all individuals). Our point is that 
whether or not the government will em- 
ploy lump-sum taxes is a matter which 
ought to be determined within thé model 
rather than by @ priori specification. 

The government administrative feasibility 
set. How does’ one model costs of admin- 
istering the tax system? Following what 
we take to be the spirit of the transaction- 
cost literature, we introduce the concept 
of the administrative feasibility set, G, 
which directly and indirectly relates g, the 
vector of real resources used up in admin- 
istration, to the government tax instru- 
ments employed. 

Let z be the vector of vectors of house- 
hold purchases, = {a>} ¥, and similarly, 
let § be the vector of vectors of household 
sales, j= {y+} f. If there are M commodi- 
ties and H households, then z and f are 
vectors of dimension MH. Let m te the 


A 


q 
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H-dimensional vector of lump-sum sub- 
sidies to households; # the vector of lump- 
sum taxes. Let 8Y <1 be the rate of profit 
taxation for firm f while 8% (— œ <p*¥ 
<+ ©) is the licensing fee to firm f. There- 
fore after-tax profit, a’, is related to pretax 
profit, m, by af =(1—8)(a/—6*) >0. The 
requirement that of be nonnegative is 
made to incorporate limited liability of 
stockholders into the model and is a con- 
straint on the government in selecting 


8%. Let 8 denote the 2i*-dimensional vec- | 


tor {8¥, 6}. 

An administrative plan of the govern- 
ment is described by the vector (4; 4, m, n, 
8, g). The set G is then the set of all feasi- 
ble government administrative plans. Ad- 
ministrative costs related to lump-sum 
taxes and subsidies and profits taxes are 
thus accounted for directly through the 
entry of m, n, and ĝ in the administrative 
technology. The costs of commodity taxes, 
which drive a wedge between consumer 
and producer prices, are indirectly ac- 
counted for through the consumer pur- 
chase and sales vectors, # and 4. Pre- 
sumably, the. “farther” g and f are from 
their laissez-faire values, the “iglier is 
the cost of administering the underlying 
commodity taxes (i.e., the higher is g). To 
relate administrative costs directly to 
commodity taxes would mean including 
prices in the vectors belonging to G. We 
have not yet explored this possibility, nor 
are we confident that such a formulation 
would more accurately model the adminis- 
trative costs of commodity taxation. 

In order to fix ideas about our descrip- 
tion of administrative costs, we can con- 
sider as an example the special case of 
laissez-faire. In terms of our nomenclature, 
laissez-faire is feasible only if the vector 
(2°, 9°, 0, 0, 0, 0) is an element in the set G, 
where #° and 9° are laissez-faire equilibrium 
allocation vectors. That is, laissez-faire is 
feasible only if zere government adminis- 
tration costs are incurred when all tax and 
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sibsidy rates are zero. This would not be 
the case if the administrative costs of 
government enforcement of private con- 
tracts are included in G. 

Our modeling of costly administration 
in terms of the set G is, of course, crucial. 
Tae usefulness of the subsequent analysis 
probably hinges on whether or not the ad- 
ministrative feasibility set is an appropri- 
ate way of describing the costs of alterna- 
tive taxation policies. It is, therefore, 
worth noting some features of this new 
ingredient in the general equilibrium 
model of taxation. 

First, the administrative feasibility set 
is expressed in “reduced-form.” The pro- 
duztion feasibility set of the classical - 
equilibrium model is independent of tastes 
and endowments of households. In our 
model, however, the specification of the 
set G depends on the economy to which it 
is applied. Thus, one would expect that 
the administrative costs of achieving an 
egalitarian consumer allocation for an 
economy with small differences in initial 
household endowment are less than such 
costs fer an economy with great disparities 
in in:tial endowments. That suggests that 
the sət G is dependent upon the basic pa- 
rameters of the economy (e.g., the pretax 
distribution of wealth), This is an im- 
portent point since cross-section and time- 
series estimates of the administrative cost 
set cannot be made until. the model is ex- 
tended to relate changes in the set G to 
chang2s in fundamental economic param- 
eters. Nonetheless, the model as it now 
stands is useful in assessing questions 
about optimal tax policy in a given econ-* 
omy as long as the set G is known to the 
policymaker. 

Second, the set G is valid only for a given 
price convention. For instance, if prices 
are constrained to sum to unity, then ad- 
ministrative feasibility would be described 
in terms of an administrative set, G4. If in- 


stead, prices are constrained to sum to 
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two, then another set, G», would be ap- 
plicable. Remember that direc: household 
taxes and subsidies, m and #, and license 


fees, 67, are in units-of-account (say, - 


dollars). If (m, n, 8%) were doubled and all 
prices doubled, ceteris paribus, should not 
costs of administration, g, be unaffected? 
This avoidance of “numeraire illusion” is 
easy to model, and we should emphasize 
that it is not a statement about the form 
of any given administrative set but rather 
how one set G is related to arother set Gz. 

Finally, for simplicity, it is assumed that 
resources devoted to enforcement accom- 
plish perfect compliance, in that all house- 
holds and firms exactly fulfill their obliga- 
tions. We feel that our model can be 
extended to handle imperfect enforcement 
and compliance; indeed, a substantial 
public finance literature analyzes what 
might be called the “optimal degree of en- 
forcement.” For example, what leyel of 
resources should the government devote 
to tax audit? The dual strazegic question 
for the taxpayer is: What degree of cheat- 
ing should be risked? In the >resent analy- 
sis such questions are ignorad, for at this 
stage the extension of the model to cover 
such considerations would only complicate 
matters unnecessarily. 

Soctal goals. We assume that the gov- 
ernment seeks to set taxation policies and 
operate government production so as to 
maximize a strictly increasing, individual- 


istic Bergson welfare function W(u!,..., . 


u*,..., u8). The goverrment is con- 
strained by the behavior of households 
(maximization of. utilities subject to budget 
constraints), the behavior of firms (maxi- 
mization of profits subject to production- 
transaction feasibility), feesibility of gov- 
ernment production and transaction, and 
administrative feasibility of government 
taxation policy. Of course, it is required 
that materials balance in the economy, 
which implies (by Walras’ Law) that the 
government satisfies its budget constraint. 
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In positing a government which maxi- 
mizes W, we—and previous authors on 
optimal taxation—have made a sharp and 
unrealistic distinction between public 
agents (who are assumed to seek to maxi- 
mize social welfare) and private agents 
(who are assumed to maximize their own 
utilities). We are aware that in a funda- 
mental sense all agents are private agents. 
Government bureaucrats are red-blooded 
people with individual goals in possible 
conflict with social policy. It is our long- 
run objective to incorporate such con- 


- siderations into the analysis, but we will 


find it convenient at present to follow the 
custom of making this somewhat artificial 
distinction between public and private 
agents. 


II. Should Production be Efficient 
or Inefficient? 


Diamond and Mirrlees establish the de- 
sirability of production efficiency in a 
model with costless transaction, costless 
administration of commodity taxes (the 
only “feasible” instruments) and constant 
returns-to-scale technologies. Production 
efficiency is not necessarily optimal when 
decreasing returns and consequently posi- 
tive profits are allowed. Partha Dasgupta 
and. Joseph Stiglitz allow.for decreasing 
returns and show that when firm-specific 
profits taxes are feasible and the private 
production sector is already operating 
efficiently, then it is optimal for the gov- 
ernment production sector to operate sc as 
to attain aggregate production efficiency. 
If there are very large administrative set- 
up costs in moving to a system of firm- 
specific taxes, then these instruments will 
not be selected, and one would expect that 
production-cum-transaction inefficiency may 
be optimal. In what follows, we gen- 
eralize and formalize this intuition: Ab- 
sence of administrative set-up costs is 
crucial to our efficiency theorems. We 
argue that these set-up costs (or “‘spikes’’) 
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are fundamental to tax administration and 
are likely to be pervasive in practice. The 
assumptions we need for our first efficiency 
theorem follow. 

Assumptions. (1) A’ is’ closed, convex 
and permits free disposal for f=1i,..., 
F, F+1. Convexity of the F private sets 
allows for decentralization with a price 
system. Convexity of the government set, 
AF+ is assumed because it is known in 
simpler models (Hahn 1973) that noncon- 
vexity of the public production set can by 
itself lead to failure of the efficiency 
theorem. 

(2) The production-transaction possi- 
bility frontiers (the upper boundaries of 
the sets {A/}{*") are assumed to be dif- 
ferentiable and the possibility frontiers are 
assumed to exhibit maximality. By this, 
we mean that every point on the possibil- 
ity frontier is efficient, i.e., there are no 
horizontal or vertical flats. 

(3) The administrative feasibility set, 


G, is closed, exhibits maximality of its pos- . 


sibility frontier and exhibits free disposal in 
the limited sense that if (z, 9, m, n, B, g)EG 
then (4, 7, m, n, B, gt) EG for any gt>g. 
(4) The economy exhibits weak sensi- 
tivity of gross profits to profits taxes. We 
must rule out seemingly unusual cases 


where the indirect effects of profits taxa- - 


tion swamp the direct effects. Weak sensi- 
tivity obtains when marginal costs of ad- 
ministering license fees and subsidies are 
zero or small or when the administrative 
sector is small by comparison with the 
total level of economic activity. 

(5) A constrained welfare maximum 
exists. 

(6) At an optimum, wholesale and re- 
tail consumer prices differ for at least one 
commodity. This (seemingly weaker) hy- 
pothesis replaces the Diamond-Mirrlees 
assumption of a produced consumer good 
or nonproduced production input. Alterna- 
tively, one could retain the Diamond: 
Mirrlees assumption. 


Efficiency Theorem1. If assumptions (1)— ' 
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(6) are satisfied, then all optima lie on the 
possibility frontier of the aggregate pro- 
duction-cwm-transaction set A= J+ AJ, 
ie, efficiency of production-cum-transac- 
tion plans is optimal. Furthermore, if the 
sats A’ can be decomposed into separate 
transaction and production sets, then pure 
production efficiency is optimal. 

Efficiency Theorem 1 requires further 
ixterpretation. First, why is it that we 
speak of production-cum-transaction eff- 
ciency rather than pure production effi- 
cizncy? This is because the model allows 
for tradeoffs between pure production 
efficiency and pure transaction efficiency. 
This tradeoff arises at the firm level and 
consequently also appears at the aggregate 
level. For example, if production activities 
are not separable from transaction activi- 
ties, frm 1 may be slightly less efficient in 
production than firm 2, while firm 1 is 
substantially more efficient in transacting, 
so that 1 rather than 2 should be in opera- 
tion at the welfare optimum. 

Supposé that assumptions (1)-(6) hold 
anc the private production sector is al- 
realy operating efficiently. Then, the 
government production-transaction man- 
age: should operate to ensure overall 
production-transaction efficiency. The rea- 
son for this is that costs g are continuous in 
the allocation vector # under our assump- 
tions. That is, small changes in # can be 
acccmplished by small changes in g. There- 
fore, the resources needed to facilitate a 
(sufficiently small) Pareto-improvement in 
the consumer allocation vector are always 
availabie if the economy is operating in 
the interior of the set A. 

Further suppose that firm-specific prices 
are also possible but that it is always more 
costly to administer a system of firm- 
speciiic prices than any system in which 
producer prices are uniform. Then, we 
have established the desirability of effi- 
ciency. within the private sector.* This as- 


4 See the Appendix available from the authors. 
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sumption, however, is not realistic, and 
consequently our result on efficiency within 
the private sector is of limited applicability 
as can be seen from the case of inter- 
mediate-goods taxation. 

In our model, intermediate-goods taxa- 
tion leads to producer prices which differ 
across firms. With a positive tax on a par- 
ticular commodity, the firms producing 
that commodity face a lower price than 
the firms buying the commodity for use as 
an input. It may well be administratively 
less costly to tax all transactions in the 
same commodity at the same rate regard- 
less of destination (whether to a household 
or toa firm) than to administer a system in 
which transactions between firms are un- 
taxed while sales from firms zo households 
are taxed. Therefore, intermediate-goods 
taxes, being less costly to administer, may 
well be employed at an optimum, so that 
inefficiency is optimal. This contrasts with 
Diamond and Mirrlees, who find that in- 
termediate-goods taxation is undesirable 
because administration is costless in their 
model 

It is important to emphasize the crucial 
role of assumption 3 in establishing Eff- 
ciency Theorem 1. The restrictions on the 
geometry of G are seemingly mild—allow- 
ing for decreasing and constant returns 
and most but not all forms of increasing 
returns. In particular, -naximality of 
frontiers rules out “spikes” or set-up costs. 
In Figure 1, we exhibit a set G not satisfy- 
ing assumption 3. The horizontal axis 
“represents” the vector (2, 9, m, n, B), 
while g is measured on the vertical axis. 
G is shaded and the- possibility frontier of 
G is shown by heavy ink. The “spike” of 
Figure 1 might be thought of as repre- 
senting the substantial reduction of costs 


5 Other examples from the policy literature can be 
cited. Production inefficiency may be desirable in poor 
countries because tariffs are muca easier to administer 
than income taxes. Similarly, socialism is sometimes 
thought to be desirable because income redistribution is 
much more costly under capitalism, even though pri- 
vate ownership may be productively more efficient. 
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due to administering a simple tax prozram. 
Consider, for example, a simple across-the- 
board 5 percent-sales-tax regime which 
makes some target allocations relatively 
cheap to attain because of ease of enforce- 
ment and computation. The 5 percent sys- 
tem is substantially easier to administer 
than a system of sales taxes with rates 
varying over commodities but lying be- 
tween, say, 4.99 percent and 5.01 percent. 
Moving to nearby allocations requires a 
discrete jump in real administrative re- ` 
sources g. These “spikes” or set-up costs 
are contrary to the crucial assumption of 
the maximality of the possibility frontier 
of G and thus provide possible examples of 
the desirability of production inefficiency. 

Mirrlees puts forward another 2xample 
in which inefficiency is optimal. An ineffi- - 
cient, decreasing-returns firm is owned by 
deserving households and thus skould be 
operated because of the profits it dis- 
tributes to those households. Our effi- 
ciency theorem denies the desirebility of 
this inefficiency because of the inclusion of 
licensing subsidies. The Mirrlezs ineffi- 
ciency example, nonetheless, reappears in 
our model when assumption 3 is relaxed to 
allow for “spikes”. in G. In parcicular, if 
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there is a discontinuous jump in adminis- 
trative costs when the government moves 
frem a system without license fees or sub- 
sidies to one with firm-specific license fees 
and subsidies, then inefficiency may be de- 
sirable. 

If assumptions (1)—%6) do not hold, it 
may be the case that the optimum produc- 
tion-cum-transaction plans are not eff- 
cient. However, at the optimum, costs 
versus gains are balanced for each of the 
tax instruments, so we might expect at 
first blush that the optimal plan would 
at least lie on the efficiency frontier of 
the aggregate production-cum-transaction- 
cum-administration set (the set of feasible 
aggregate production-transaction plans net 
of administrative costs). This is not neces- 
-~ sarily the case as the following simple re- 
sult makes clear. 

` Proposition. Consider the basic model 
above except that assumptions (1)-(6) 
need not necessarily hold. For the economy 
to exhibit production-cwm-transaction- 
cum-administration efficiency, it is neces- 
sary that both production-cwm-transaction. 
efficiency and administrative efficiency 
obtain. l ; 
` The proposition follows directly from 
the separability of production-cum-trans- 
action plans from administrative plans. So 
far, there is no tradeoff between produc- 
tion-transaction efficiency and administra- 
tive efficiency, although there may be a 
tradeof between production-transaction- 
administrative efficiency and distortions 
in demand caused by commodity taxation. 
We can go further and alter the underlying 
assumptions to consider cases in which 
production-cum-transaction efficiency is 
not a property of the optimum, but in 
which production-cum-transaction-cum-ad- 
ministrative efficiency is a property of the 
optimum. - 

One important case is where adminis- 
trative costs depend directly on produc- 
tion-transaction plans. In discussing Eff- 
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ciency ‘Theorem 1, we argued that if the 


- economy is operating in the interior of the 


set A, a feasible Pareto-improving change 
can be made in consumer allocations be- 
cause of the continuity of administrative 
costs with respect to consumer allocations. 
If, however, it is administratively costly to 
instruct the government production-trans- 
actien sector to seek overall production- 
transaction efficiency, then the desirability 
of production-transaction efficiency would 
be in doubt. This is because the adminis- 
trative costs in moving to the frontier of A 
could outweigh the production gains in the 
move. 5 A 

Consider another example in which pro- 
duction-transaction plans directly affect 
administrative costs. Say that firm I is 
slightly more efficient in production and 
transaction than firm IT, but assume that 
it is very much more costly for the govern- 
ment to tax firm I than firm II. In this 
case, it may be desirable to shut down I 
while encouraging II to operate. In these 
examples, we are faced with a tradeoff be- 
tween resources made available by a par- 
ticular production-transaction plan and 
the administrative resources used up in 
accomplishing the particular plan. The 
next theorem shows that, at the social opti- 
mum, this tradeoff is taken into account. 

Efficiency Theorem 2. Let assumptions 
(1)-(3) and (5)-(6) hold except that gov- 


_ ernment administrative costs may also de- 


pend on the production-transaction plans 
of individual firms. Replace assumption 
(4) wita the simpler assumption that 
marginal costs of administering licensing 
fees and subsidies are zero or negligible. 
Under these conditions, even though pro- 
duction-cwm-transaction efficiency may 
not be a property of the optimum, effi- 
ciency of production-cum-transaction-cum- 
administrative plans is optimal. 


Il. Concluding Remarks 
The above analysis is couched in terms 
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of a “reduced form” administrative feasi- 
bility set, G, where the real resources re- 
quired for administration ar2 directly 
related to the target levels of zhe overall 
allocation Véctor and thus administrative 
costs are otily indirectly related to the set 
of commodity taxation instruments. Such 
direct effects should be incorporated; we 
plan to do so: We also plan to delve more 
deeply into the mechanism of taxation. 
Our thoughts on how to accomplish this 
are motivated by the following observa- 


tion. Under a 5 percent sales tax regime, - 


the government acts to encourage the 
opening of markets in which the 5 percent 
tax is collected and acts to discourage 
markets in which the tax is not collected or 
collected at a rate other than 5 percent. 
Thus, administrative costs can be related 
to the costs of government actions in 
closing down some markets and opening 
others. Further substantial progress in 
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this area may have to await the develop- 
ment of a general equilibrium theory of 
markets in which the costs of exchange de- 
pend on the mode of exchange. 
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ALLOCATING RESOURCES FOR 
POLICY RESEARCH 


How Can Experiments Be More Useful? 


By Avice M. Riviin* 


Less than a decade ago most economists 
—save a few mavericks like Guy Orcutt— 
viewed experimentation as a tool available 
to physical scientists and psychologists, 
but not to them. But interest in social ex- 
perimentation grew rapidly in the late 
1960’s due at least partly to two develop- 
ments. First, efforts to rationalize de- 
cision making at the Federal level brought 
economists and other analysts into im- 
portant government posts and made them 
painfully aware of how little their tradi- 
tional data sources allowed them to say 
about the likely effects of policy changes. 
Second, the tight Federal budget, the po- 
litical split between the President and the 
Congress, and widespread disillusionment 
with Great Society promises of rapid social 
change made expensive, new, untested 
social programs look unattractive even to 
dedicated liberals and made experimenta- 
tion seem a more sensible alternative. . 

Thus far only a few major social experi- 
ments have been finished; one might well 
argue that it is therefore too soon to assess 
the usefulness of such experiments. But 
can we afford to wait? Compared with tra- 
ditional ways of collecting data, experi- 
ments are costly and time consuming; and 
there is clearly some danger that the gov- 


ernment will commit substantial resources ` 
to experiments that are poorly chosen, de- 


* The Brookings Institution. I am indebted to Henry 
Aaron, James Coleman, Edward Gramlich, Robert 
Hartman, Guy Orcutt, Charles Schultze, and Michael 
Timpane for helpful comments on an earlier draft. 
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signed, or executed and do not yield useful 
results. The confidence of politicians and 
the public in a potentially powerful tool 
could be undermined if experimentation 
is clumsily used. 

In what follows, therefore, I attempt to 
draw some tentative lessons from the social 
experimentation experience so far and sug- 
gest what kinds of future experiments 
might be most useful to policy makers. I 
start from the assumption that resources 
for experimentation are and will be se- 
verely limited, so that it will be particu- 
larly important to use experimental re- 
sources cost-effectively. 


I. Four Types of Experiments 


Various social experiments are addressed 
to distinct kinds of policy problems and 
raise distinct kinds of design and execution 
problems.’ Recent ones appear to fall into 
four groups, addressed to four types of 
policy questions. 


Type 1 


What ts the response of individuals, house- 
holds, or other micro units to a change in 
economic incentives? 

This type of experiment attempts to 
estimate the effect of a change in a price, 
tax, or subsidy on the behavior of a large 


1 Such experiments do have one thing in common: 
they all raise serious ethical and legal issues analogous 
to those encountered in biomedical and psychological 
experimentation on human subjects (Rivlin and Tim- 
pane, eds., forthcoming-a). 
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number of independent units such as indi- 
viduals or households (or conceivably 
firms in a market with large numbers of 
small units). The “treatment” is a sched- 
ule of prices or taxes or subsidies. The out- 
puts of interest are measures of economic 
activity (e.g., earnings, hours worked, or 
expenditures). The units are assumed not 
to influence each other. 

Examples are: (1) The New Jersey and 
rural income-maintenance experiments 
(see Instit. for Res. on Poverty). Concern 
centered on finding out how hours worked 
and earnings were related to guarantee 
levels and the marginal tax rate. (2) The 


housing demand experiment (see Abt ` 


Assoc.). The need was to find out how 
household expenditures for housing were 
related to various forms and levels of 
housing allowance. (3) Health insurance 
experiments (see Joseph Newhouse). Con- 
cern centered on finding out how indi- 
vidual use of medical care relates to the 
coinsurance and deductible features of 
health insurance policies. (4) The income- 
maintenance experiments in Gary, Denver, 
and Seattle. These are not pure examples 
of this type of experiment because the 
participants are offered various types of 
services as well as money payments. 
Problems of execution. Carrying out any 
social experiment successfully is a mana- 
gerial tour de force, but Type 1 experi- 
ments present fewer problems of execution 
than other types. The treatment (negative 
tax schedule, housing allowance, etc.) can 
be exactly specified. Outputs (earnings, 
hours worked, etc.) can be identified and 
reasonably accurately measured. A proba- 
bility sample of individuals or other micro 
units can be drawn and units can be as- 
signed to treatment and control groups on 
a random basis without serious difficulty. 
Problems of inference. The validity of 
this type of experiment depends on the 
assumption that the behavior of the 
micro units in response*to the treatment is 
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independent. This assumption makes it 
possible to use a thin sample from a wide 
area rather than giving the treatment to 
everyone in a smaller area who would be 
eligible if the policy were in effect. But, of 
course, the assumption may be wrong. 
People may behave one way if they are the 
only ones on their block receiving a nega- 
tive income tax or a housing allowance or a 
government health insurance plan and 
quite differently if all their friends and 
neighbors are subject to the same policy. 
The New Jersey experiment, for all its 
careful design and execution, may, in fact, 
tell us nothing about what would happen ii 
all low-income families were eligible for 
negative income tax benefits. 

Even with a thin sample there is still the 
question of whether to sample from the 
whole population or from a more limited 
geographical area. Limiting the area re- 
duces some kinds of variability and greatly 
reduces the administrative costs of the ex- 
periment, but it also increases the chances 
that exogenous local events will over- 
whelm the results. This danger was clear 
and present when New Jersey changed its 
welfare law in the middle of the experiment 
and when Seattle’s unemployment rate 
rose precipitously as the local experiment 
was getting under way. 

Two other inference problems that 
plague Type 1 experiments are common to 
all experiments with human beings. First, 
do people behave in the face of a tempo- 
rary policy in the same way they would in 
the face of a permanent one? This problem 
seems most serious in experiments that 
involve major long-run decisions—like the 
decision to buy a house or even to move to 
a different apartment. Some clues as to the 
importance of the problem may be ob- 
tained by splitting the sample in a given 
experiment, giving one group the pclicy 
treatment for a longer time than the other 
and seeing if their behavior differs, but 
some uncertainties about the validity of 


à 
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inference from a temporary experiment 
will still remain. 

The second problem is the so-called 
Hawthorne effect. Do people really behave 
normally when they know their behavior is 
being observed? 


Type 2 


W hat is the market response to a change in 
economic incentives? 

These experiments relate to the same 
kind of policy proposals that give rise to 
Type 1 experiments, but ask a different set 
of questions. The proklem is to find out 
not how individuals respond to a policy 
change, but how a whole market responds. 
How do supply and price, say, of housing 
respond to a policy-induced change in de- 
mand? Or how do demand and price, say, 
for low-skill workers respond to a change 
in supply? 

Examples are: (1) The housing supply 
experiment (see I. Lowry, ed.). The pur- 
pose of the experiment is to estimate how 
much housing supply would increase and 
how much rents and housing prices would 
rise in response to housing demand gen- 
erated by a housing allowance. (2) Several 
similar experiments which have been dis- 
cussed but not carried out—for example, 
exper:ments involving the impact of in- 
creased health insurance on the supply of 
health services; the impact of negative in- 
come taxes on wage rates; and the impact 
of day-care vouchers on the supply of care. 

Problems of execution. These experiments 
are far more difficult to carry out than 
Type i, mainly because here it is impossi- 
ble to use a thin sample. It is necessary to 
saturate an area, giving the treatment to 
everyone who would be eligible under a 
national policy and seeing how the mar- 
ket responds. Saturation experiments are 
costly, unless the communities being satu- 
rated are so small as to be of little national 
interest. Moreover, they raise political 
difficulties. Community consent must be 
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obtained, and this may be difficult if the 
relevant market encompasses several local 
jurisdictions. Some jurisdictions may re- 
fuse to participate; others may try to alter 
the experiment to their own ends. It may 
also be necessary to account for the be- 
havior of institutions with market power 
(e.g., banks) as well as to measure the 
aggregate behavior of micro units in the 
marxet. The outputs themselves may be 
hard to measure (e.g., housing supply). 

Problems of inference. The main prob- 
lem with Type 2 experiments is that the 
cost of saturation limits the number of 
sites and it is risky to generalize about the 
behavior of markets from samples of one or 
two. The chances that exogenous local 
events will invalidate the experiment are 
even higher than for Type 1 experiments. 
It might be possible to compare the treat- 
ment sites with control sites, but one can 
hardly put confidence limits on the dif- 
ferences. It is not at all clear how control 
sites should be chosen or when two cities 
are really comparable. How would one 
know whether another city is “like Pitts- 
burgh” in all the dimensions that might 
affect the results of a community-wide 
experiment? 

Type 2 experiments also raise the fa- 
miliar uncertainties as to. whether re- 
sponses are affected by the temporary 
nature of the treatment or by the fact that 
behavior is being observed. These prob- 
lems are harder to deal with than in Type 1 
experiments, and cannot be remedied, as 
in a Type 1 experiment, by sample-split- 
ting. 


Type 3 


What is the production function of a pub- 
lic service, such as health, education, or man- 
power training? 

These experiments arise from uncer- 
tainties about a different set of govern- 
ment programs—programs at all levels of 
government that provide services to 
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people. The hope is that experiments can 
be used to uncover relationships between 
inputs and outputs so that the desired out- 
puts can be produced more effectively. 

Examples are: (1) Follow Through and 
Head Start planned variations (see Rivlin 
and Timpane, eds., forthcomirg-b). These 
attempted to try out a variety of “models” 
of early childhood curricula and compare 
the effects of the models witk each other 
and with the effects of reguler schooling. 
(2) Similar experiments under discussion 
or in some cases carried out on a limited 
scale concerning health services, child care, 
family planning, manpower training, and 
bilingual education. 


Problems of execution. Type 3 experi-. 


ments are even harder to cazry out than 
Type 2. Unlike Types 1 and 2, where the 
policy change of interest is a relatively 
simple tax or price schedule, the “treat- 
ments” to be compared in Type 3 are com- 
plex and hard to describe clearly. They are 
also likely to result in multiple outputs, 
and disagreements are bound to arise 
about how the outputs should be measured 
and which are most important. 

One way of simplifying the problem is to 
agree on a set of measurable outputs (e.g., 
reading and math scores of children), then 
vary easily measurable inptts (e.g., class 
size) and try to estimate relationships be- 
tween the inputs and the ouzputs that can 
be used to make the system more effective. 
This approach has been tried frequently in 
education, but has not yielded many sig- 
nificant results. Class size does not appear 
to predict test scores of children, which is 
hardly surprising. Presumably, what does 
matter is what happens in a class of a 
given size—what the curriculum is, how 
the teacher uses time, how he communi- 
cates with students, and what he expects 
of them. 

It may be that education experimenters 
have so far failed to vary the inputs that 
really matter or to measure outputs ap- 
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propriately. More mini-experiments should . 
be tried in hopes of finding relationships 
between inputs that can be manipulated 
easily in existing schools and desired out- 
puts. On the other hand, it may prove 
necessary to abandon simple experiments 
in education in favor of attempts to define 


_ more complex programs or models and test 
these. 


The “planned variation” programs were 
undertaken to compare the effectiveness of 
disparate and complex models of early 
childhood education—an objective that 
proved extremely difficult to carry out in 
practice. Problems arose because the 
“models” were not well defined, could not 
readily be translated into specific direc- 
tions for teachers to follow, and were 
changed and developed as the experiment 
went along. Models were implemented in 
varying degrees in different sites but no 
good measures were developed of the ex- 
tent of implementation. There was little 
agreement on what output measures were 
appropriate or how to weight them. For 
want of better measures, standardized 
tests were used as outputs, despite the fact 
that standardized tests are poorly de- 
signed for comparing the effectiveness of 
different curricula and despite strong dis- 
sents from the identification of “success” 
in early childhood education with the 
acquisition of cognitive skills. Little theory 
(comparable to the microeconomic theory 
underlying Type 1 and 2 experiments) was 
available to indicate the direction, timing, 
or magnitude of the expected effects of the 
model curriculum. In addition, some 
rather rudimentary and avoidable errors 
made the planned variation results hard 
to interpret. Comparison groups, for ex- 
ample, were often drawn from less de- 
prived populations than the treatment 
groups. 

Correcting these problems while apply- 
ing the planned variation approach to 
other areas would involve (1) developing 
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and pretesting models more fully prior to 
large-scale experimentation; (2) develop- 
ing measures of the extent to which a 
mcedel is actually implemented in an ex- 
perimental site; (3) developing more dis- 
criminating output measures and speci- 
fying the direction in which they are 
expected to move and criteria of ‘‘success”’; 
and (4) selecting treatment and control 
samples from the same population, but not 
allcwing the treatment to spill over into 
the control samples. All of this requires 
large resources and a period of several 
years’ time both to develop the models and 
the measures and to conduct an experi- 
ment. It is not at all certain that such an 
ambitious plan could be carried out in the 
real world of bureaucracies at several levels 
of government. And when the answers 
were finally forthcoming, would they be to 
questions still considered relevant? 

Problems of inference. Two questions 
about the planned variation approach con- 
cern whether one can hold a model of 
service delivery (e.g., a school curriculum 
with full specifications about how it is to 
be implemented) static long enough to test 
and evaluate it and whether it is even de- 
sirable to do so. It can certainly be argued 
that the U.S. system of highly decentral- 
ized decision making about services ren- 
ders invalid attempts to test and compare 
a rigid set of models. In the real world the 
‘models would be altered by those who 
carried them out at the local level and 
would end up different from each other 
and from the original conception. To im- 
pose an artificial rigidity for the sake of 
experimentation can be regarded as stifling 
creativity and ingenuity. 

Another problem is whether the com- 
munities (or schools, hospitals, day-care 
centers, etc.) that participate in an ex- 
periment should do so as volunteers. It 
seems necessary to use volunteers since 
communities dragooned into participating 
in a service delivery experiment will 
probably not cooperate fully or give the 
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models a fair test. But the use of volunteers 
creates a problem of inference: the results 
can be generalized only to a population of 
other volunteer communities, or, indeed, 
only to communities that would volunteer 
to implement a particular model. 


Type 4 


How can incentives be altered in order to 
affect the production of a service and in turn 
to affect ultimate outcomes? 

These experiments arise out of multi- 
stage hypotheses which assert that the 
way to affect the behavior of large systems 
(school systems, health delivery systems) 
is to change the incentives to which the 
systems respond. Type 4 is a mixture of the 
first three types and by far the most 
complicated. 

Examples are: (1) Education vouchers 
(see Rand Corporation). The complex 
hypothesis behind education vouchers is 
that giving parents a choice of schools will. 
induce schools to compete for students, 
which in turn will make schools choose 
more effective methods and teachers and 
will alter student outcomes in the direc- 
tions desired by parents. The current 
demonstration of vouchers in Alum Rock, 
California, is limited to public schools, but 
other tests including private schools are 
under serious discussion. (2) Health main- 
tenance organizations. Again the hypothe- 
sis is complex: that paying health pro- 
viders for all the care a patient needs in a 
year (rather than service by service) will 
induce them to provide a different mix of 
care, which in turn will improve the pa- 
tient’s health (or lower the cost of the same 
health result). Tests involve the use of 
prepaid health-maintenance organizations 
to provide health care for low-income pa- 
tients. (3) Performance contracting (see 


. Gramlich and P. Koshel). This experiment 


grew out of another hypothesis about in- 
centives: that school systems could con- 
tract with private firms to teach certain 
skills, reimbursing the firms on the basis of 
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student performance, and that this in turn 
will induce the firms to choose effective 
methods and will result in higner student 


performance. The actual experiment did - 


not last long enough to test the hypothesis; 
it showed only that performance contract- 
ing did not produce dramatic results in one 
year. 

Problems of execution ani are: 
Type 4 experiments are the hardest to 
plan, execute, and interpret. One way to 
ease’ the difficulty would be to take a 
“black box’ approach. For example, 
vouchers could be tried in a sample of com- 
munities, and student outcomes in those 
communities could’ be compared with out- 
comes in control communities without any 
attempt to monitor what happened inside 
the box—how the changes, if any, took 
place. But this approach is appropriate 
only if the main purpose of the experiment 
is to knock down a hypothesis that chang- 
ing an incentive structure can have a 
significant and rapid effect on outcomes. 
Tf the government is serious about testing 
a’ change in incentives that is expected to 
be successful and might be widely adopted, 
it would seem desirable to look inside the 
black box and try to understand how the 
change works, what the essential in- 
gredients of success are and how the results 
are related to changes in the nature of the 
incentive. 

It ‘should be recognized, however, that 
it may never be possible to zry experiments 
(with multiple sites, controls, and other 
features required for statistical inference) 
with such complicated hypotheses. It may 
be necessary to settle for what can be 
learned from monitoring the experiences of 
a series of sites that volunteer to try the 
policy and adapt it to their own peculiar 
needs, values, and conditions. 


If. Choosing Useful Experiments 


One of the big problems of social experi- 
mentation is the constant conflict between 
the pure research objectives of the separ: 
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ment and other political and policy objec- 
tives. One manifestation of the conflict is 
the desire of the researcher to keep the | 
treatment constant over the life of the ex- 
periment, so that he can make estimates of 
the parameters of some underlying model 


„of the social system involved, and the de- 


sire of program operators and politicians 
to keep changing the treatment, to profit 
from experience, to increase the chances of 
a successful outcome, or to avoid public 
criticism and other difficulties that arise as 
the experiment progresses. 

Researchers conducting Type 1 experi- 
ments seem able to stand their ground. To 
discover individual reactions to changes in 
incentives, it is clearly necessary to leave 
the policy constant for an appreciable: 
period. It would not have made much 
sense to alter the guarantees or marginal 
tax rates in the middle of the New Jersey 
experiment; indeed, one can argue ‘that 
three years of constant treatment were not 
enough. The goal of finding out how the 
behavior of individuals is related to policy 
parameters (e.g., marginal tax rates) can 
be attained by having additional treat- 


‘ment groups exposed to different values of 


the parameters, rather than by varying the 
parameters for the same treatment group 
over the life of the experiment. 

Type 2 experiments, however, are so ex- 
pensive that it is normally impossible to 
try multiple varieties of the policy instru- 
ment and observe how market responses 
differ. It is necessary to choose one or two 
varieties. Then the question is whether to 
choose policies likely to cause a large shock 
to the market (e.g., a high-level housing 


allowance likely to cause a big increase 


in demand for housing and strong upward 
pressure on rents) or one likely to cause ` 
less disruption. A third alternative is to 
phase: the policy in slowly, endeavoring 
to minimize the disruption as one goes 
along. The answer really depends on the 
political purpose of the experiment—on 
whether the objective is to find what 
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really happens in the case of a big policy 
change or to demonstrate that a policy can 
work smoothly if it is phased in carefully. 

Type 3 experiments clearly need a pre- 
experimental period in which service de- 
livery models are developed and adapted 
and during which learning from experience 
is allowed. In the interests of clean research 
findings, large-scale field tests should 
probably be delayed until the service de- 
livery models are reasonably stable and 
able to be replicated, but, of course, it is 
hard to know when that stage has been 
reached. Indeed, interest in the innovation 
may have died before it reaches a stable 
state. The same observations apply to 
‘Type 4 experiments. 


Alternatives to Experimentation 


Since experiments are expensive and 
time consuming, alternative ways of get- 
ting the information needed for policy 
purposes—e.g., surveys or data generated 
by natural-occurring (nonexperimental) 
events—should be considered in the hope 
that the needed information can be ob- 
tained faster or at less cost. 

Rather than conduct Type 1 experi- 
ments, one might try to find natural 
changes in tax, price, or subsidy schedules 
for some groups in the population (e.g., 
changes in the terms of employee health 
insurance in a company) and to observe 
the behavior of individuals in the face of 
these changes. Sometimes, of course, no 
closely related, policies exist. 

‘As an alternative to Type 2 experiments, 
the possibility of finding naturally occur- 
ring shocks in comparable markets should 
be explored. For example, it might be 
possible to estimate the impact of an in- 
crease in demand for housing by observing 
what has happened in communities that 
have experienced an upsurge in demand. 
Such an upsurge might occur naturally 
where there is a sudden increase in income 
or employment in a local area. 
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As substitutes for Type 3 experiments, 
naturally occurring events are likely to be 
somewhat suspect—to involve unrepre- 
sentative samples or situations especially 
conducive to innovation in service de- 
livery. Indeed, reliance on nonexperimen- 
tal methods has produced so few clues to 
the nature of production functions in the 
social services that a strong prima facie 
case can be made for more systematic de- 
velopment and testing of models. 

There is not likely to be any alternative 
to the Type 4 experiment. But it should be 
recognized that a true experiment is not. 
likely to be possible, either. 


III. Prescriptions 


Type 1. Tnese experiments have been ` 
shown to be feasible and a good case can 
be made for increased use of them in the 
future to help policy makers predict the 
resporses of households and other micro 
units to changes in taxes, prices, and sub- 
sidies. Such experiments might be used to 
help formulate policies with respect to user 
charges for public services, effluent charges 
to reduce pollution, higher education 
tuition and student aid policy, parking 
fees and other devices for reducing auto- 
mobile use, student loan policy, as well as 
income maintenance, health-care financ- 
ing, housing allowances, and even various 
forms of tax policy. 

However, experimental data would be 
much more useful if they could be plugged 
in to the context of more extensive, con- 
tinuing panel surveys. If the permanent 
panels advocated by Thomas Juster were 
available, subsamples of the panels could 
occasionally be used ds experimental 
groups to test responses to particular 
policy changes. For example, panels of 
young people could be followed through 
the transition from school to work. These 
panels could also be used to measure re- 
sponses to various forms of student aid. 
Subsamples of the panel could be offered 
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student aid on different terms and the dif- 
ferences in their behavior could be 
measured. . 

Type 2. These experiments are probably 
also feasible, but should be used with con- 
siderably greater caution than Type 1. 
Saturation experiments are very expensive 
and difficult to interpret because controls 
are not really possible and special local 
circumstances may confound the results. 
Hence, they are more likely to be useful as 
a dry run for a policy whose adoption is 
imminent than as a way of estimating 
structural parameters o a merket, 

Type 3. It has to be recognized that we 
are not now able to carry out experiments 
with complex service-delivery models. The 
models are not well enough defined; out- 
come measures are not well enough de- 
veloped. The planned variation experi- 
ments in education yielded few interpret- 
able results because they were conducted 
without sufficient effort to define the 
models and develop measures of outcome 
and implementation. These mistakes 
should not be repeated. An experimental 
strategy may be worth the effort (espe- 
cially since there are no obvious alterna- 
tives), but such a strategy is unlikely to 
pay off unless considerable time and re- 
sources are devoted to development before 
large-scale experimen=s are conducted. 

Type 4. Field trials of policies to alter 
incentives of the large ins-itutions (e.g., 
vouchers in a school system) can certainly 
be valuable, but it has to be recognized 
that the innovation will be developing as 
the trials go along. It may never be possi- 
ble to do “experiments” on which firm 
statistical inferences can be based. 


IV. Conclusic ns 


= The cautionary tone of this paper 
should emphatically not be construed as a 
rejection of experimentation as a tool for 
finding answers to policy questions. Ex- 
periments may be expensive compared 
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with traditional forms of social research, 
but even the costs of major experiments - 
are small compared with the costs of social 

policies that do not work or that might 

have been significantly more effective if 

experimental results had been available. I 

fully concur with Juster’s position: econo- 

mists and others who seek to improve the 

basis for policy formulation should devote 

far more attention and resources to data 

collection and measurement than they 

have in the past. Ever fancier statistical 

manipulation of inadequate data from 

traditional sources is unlikely to improve 

knowledge about policy choices signifi- 

cantly. The effort required to design and 

carry out both surveys and experiments 

may be painful and unglamorous, but it is 

the sine qua non of more rational and in- 

formed policy formulation. 

The problem, of course, is not to choose 
between surveys and experiments, but to 
find the mix that will tell us the most. A 
reasonable strategy would seem to me to 
involve: (1) greatly increased resources for - 
continuing panel surveys of many sub- 
populations whose behavior is of policy 
importance; (2) increased reliance on 
Type 1 experiments, often using part of a 
panel sample as the experimental or con- 
trol group; (3) increased efforts to learn 
how to do Type 3 experiments with al- 
ternative methods of service delivery; and 
(4) very occasional use of Type 2 and 4 
“experiments,” mainly to develop or 
demonstrate a new policy and monitor re- 
sults rather than as rigorous experiments 
to yield policy parameters. 
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The Use of Surveys for Policy Research 


By F. Tuomas JustEer* 


How can survey research play a more 
effective role in the design, implementation 
and evaluation of public policy? To answer 
this question it is useful to lcok backward 
as well as forward. Typically, we tend to 
learn a good deal from our failures: obvious 
failures bring on both recriminations and 
postmortems, and in the process of finding 
someone to blame as well as trying to find 
out what went wrong we often do learn 
something about the latter. But we can 
also learn from our successes, at least if we 
can distinguish policy successes that are 
due to wisdom from those that are due to 
luck. It is not easy to base this distinction 
on casual observation, since policies that 
were adopted long ago and proved ineifec- 
tive may no longer be around to be ob- 
served, while successes that resulted from 
luck would still be with us and are apt to 
be part of any current sample. First, how- 
ever, let me look at the process that seems 
to be required for successful public policy 
formulation. 

In principle, cost-effective public policies 
are the result of a formidable undertaking 
imposing extraordinarily heavy demands 
on the research community. Research in- 
puts must answer the following questions: 

1. What is the problem? What is it 
that we don’t like and would like to 
change? For example, dc we have too 
much or too little unemployment, too 
much or too little price irflation, unwar- 
ranted differentials in earnings for blacks 
and women, too much crime in the streets 
or alienation among the young? 

2. What are the quantitative dimen- 
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sions and structure of the problem? Which 
groups are affected both directly and in- 
directly by it; are its effects important or 
trivial, temporary or permanent; is it 
easing or getting worse? For example, is 
high unemployment due mainly to ir- 
creased job search and other essential 
frictions, to deficient demand or to struc- 
tural malfunction? Are rising welfare costs 
due to more eligible people applying or to 
more people becoming eligible? Are high 
school and college dropouts people who 
were pulled out by opportunities in the jab 
market or pushed out by an ineffective and 
stultifying educational experience? Are the 
effects of price inflation perceived to be 
much worse than they are objectively? 
Who bears the distributional burden of 
price inflation? 

3. What are the desired outcomes? 
That is, what do we want the policy to 
accomplish, by way of both short- and 
long-term impacts? I judge that it is only 
possible in principle to have policy changes 
in which some are better off and no one is 
worse off: in real life, all policies make 
some people worse off and some better off, 
and the issue is whether the resulting ag- 
gregate gains and distributional effects 
represent a net improvement. 

4. How are changes in policy variables 
related to changes in situations or out- 
comes, and how are changes in situations 
related to changes in behavior, both in the 
short and long run? For example, the effect 
of subsidized health insurance depends on 
whether it increases the supply of health 
care, on the elasticity of demand for 
health services, and on the coverage of 
reimbursable expenses. Optimal policy to 
ameliorate the present energy crisis de- 


356 AMERICAN ECONOMIC ASSOCIATION 


pends on demand elasticities, which can be 
expected to be much larger in the long run 
than in the short run, on the shock effect 
of a crisis in inducing people to accept 
temporary inconvenience, which can be 
expected to be important in the short run 
but not in the long run, and on public per- 
ceptions of the equity and fairness with 
which any system of controls is admin- 
istered. 

To develop a model for use in ana- 
lyzing such questions, one must meet a 
number of imposing analytical and em- 
pirical requirements. The model must be 
specified fully and the relevant parameters 
must be estimated accurately. The model 
must contain at least one variable that can 
be manipulated by policy, it must include 
all the variables that have an important 
influence on behavior (which is different 
from having a “statistically significant” 
influence), and it must include both impact 
and long-term equilibrium effects. The 
latter are especially important, since in 
many cases the outcome desired by policy 
represents a quite long-run situational or 
behavioral phenomenon, and the identifi- 
cation of impact effects is useful only 
insofar as they constitute reliable predic- 
tors of these long-term or equilibrium 
effects. 

5. What are the costs and benefits of 
alternative policies? All policies entail 
some costs; obviously we want to adopt 
policies that show the most benefits for a 
given cost level. But all the benefits and 
costs are relevant, not just those that are 
easy to measure or have already been 
measured. In particular, uncertainty war- 
rants explicit consideration on two counts. 
- First, uncertainty about the impact of any 
given policy constitutes a cost. Other 
things equal, an expected benefit with a 
given variance is less desirable than the 
same expected benefit with a larger vari- 
ance. Second, since some uxcertainty about 
outcomes is inevitable, provisions for moni- 
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toring the impact of a policy change is 
essential to prevent unintended effects 
from creating outcomes with high negative 
values. 


I. Models and Public Policy 


If we had to answer the questions 
spelled out above before we could formu- 
late policies it seems clear that there 
wouldn’t be any public economic policies. 
Simply to describe the formal requirements 
for ideally effective policymaking is to sug- 
gest that we are not now, and never have 
been, in a position to meet those require- 
ments. But that is saying that policy must 
be framed with some degree of uncertainty 
about outcomes, which is hardly a novel 
observation. In the policy arena, the coun- 
sel of perfection is itself clearly a sub- 
optimal policy. Whether or not the 
research community participates, policies 
are going to be formulated and adopted; 
the only issue is whether the research com- 
murity provides some, admittedly imper- ` 


- fect, input or none at all. 


The results of research inputs into the 
formulation of policies are mixed. While 
we have certainly had policy failures that 
can be attributed at least in part to inade- 
quate research inputs, research seems also 
to have contributed to some important 
policy successes. 

Tt is instructive to look at some of the 
failures and successes, since I read them as 
containing a clear-cut lesson for the 
future. Although my sample of successes 
and failures is basically impressionistic 
and a function of my own research in- 
terests, I do not think that other lists 
would convey a different message. Among 
the successes, ones that come to mind are: 
(1) Post-World War II policies to avoid 
major recession; (2) income-maintenance 
policies such as social security and unem- 
ployment compensation; (3) policies to 
provide mass public education; and (4) 
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subsidization of home and 
ownership. 

With the possible exception of the last 
item, these represent major policy de- 
cisions designed to achieve cerzain objec- 
tives undertaken with at least some sup- 
port from the research community. The 
incentive systems which have encouraged 
the growth of private homes (loan guaran- 
tees, tax advantages) and automobiles 
(the system of free highways) may or may 
not have been desirable economic and 
social policy, but the objectives of each 
policy, and to a considerable extent the 
benefits alleged by the proponents, have in 
fact been realized. The question, however, 
is whether these cases fall into tre category 
of outcomes resulting from chance rather 
than from analysis. 

Among the failures, my sample would 
include: (1) attempts to fine-tune the 
macroeconomy; (2) manpower training 
and retraining programs; (3) poverty and 
income redistribution programs; (4) at- 
tempts to increase the cost-effectiveness of 
public services like health and education; 
and (5) the urban renewal program. 

It is useful to try to identify the dis- 
tinguishing characteristics of policy suc- 
cesses and policy failures. In general, suc- 
cessful policies tend to be those addressed 
to basic and highly visible quantitative 
deficiency which could be lazgely if not 
entirely ameliorated either by direct grants 
of public funds to clearly identified groups 
or for clearly identified purposes, or by 
quite broad monetary and fiscal policies. 
In contrast, policies which attempt to fine- 
tune the circumstances or opportunities of 
particular groups, or the way existing 
policies were implemented, tend to be less 
successful.! In brief, we can simply say that 


1 Still another way to describe this diference is to say 
that the dependent variable in successful policy cases 
could be explained satisfactorily eitaer by implicit 
(judgmental) models or by relatively crude macro- 
models, while the dependent variable in policy failures 


eutomobile ` - 
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policies requiring an axe have been reason- 
ably successful; those requiring a scalpel 
have not. - ; 

For example, contrast our successful 
avoidance of major recessions with our in- 
ability to fine-tune, and our successful 
social security program with our relatively 
ineffective poverty program. Our present 
state of knowledge and the sophistication 
of macromodels make it hard not to avoid 
major recessions: we know enough about 
what is currently going on in the economy, 
via an effective monitoring system, and we 
know enough about how to change situa- 
tions in relatively crude ways, via tax 
changes, expenditure changes, and mone- 
tary changes, so that it is probably the 
unanimous and correct judgment of econo- 
mists that major recessions could only be 
due to egregious mistakes that could not 
be reversed quickly enough. While be- 
havioral responses cannot be predicted ac- 
curately, the range of uncertainty is small 
enough to avoid gross errors; in addition, 
policies can be modified as behavioral re- 
sponses become a datum. On the other 
hand, despite sophisticated macromodels, 
we do not know enough about lag struc- 
tures, how expectations affect behavior 
and how they are formed, how households 
and firms respond to small and perhaps 
transitory changes in financial magnitudes 
of various sorts, etc., to be able to avoid 
the kind of excesses that periodically pro- 
duce economic slack and unemployment of 
modest dimensions, nor to avoid periodic 
bouts of not so modest inflation. All our 
attempts to fine-tune founder on the rock 
of inadequate behavioral specifications in 
the model, and there is probably no cure 
for it at the macro level. 

Similarly, the recognition that older 





could be explained only by models with a high degree of 
accurate specification capable of predicting the impact 
of marginal changes whose effect may be substantially 
delayed in time and may not show up at allin the short 
run. 
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people are quite apt to be inadequately 
financed and thus to lead bitter and un- 
rewarding lives, as well as create serious 
problems for their families, could be 
handled simply by providing some basic 
income support to most of the aged. The 
risk of having that income support spill 
over into undesirable labor force effects is 
largely absent because the aged are 
basically out of the labor force to begin 
with. But in the poverty program, just 
providing income to poor people runs up 
against the potential cost of providing 
strong disincentives for poor people to 
work and thus reducing aggregate output, 
while trying to structure a range of 
poverty programs designed to ameliorate 
the circumstances of particular groups 
with. special characteristics, different in- 
centives, different needs, living in different 
parts of the country with local poverty 
programs that provided sharply differen- 
tial support levels, has proven to be, so far, 
a relatively intractable problem. 


Some would argue that we know how to 


solve the poverty problem but simply lack 
the political will to do it. I would tend to 
disagree, since I think the disincentive 
effects of income support are not to be 
taken lightly, particularly in terms of their 
potentially deleterious effects in the long 


=` yun when everyone has fully adjusted to 


their opportunities and the relative risks 
and rewards of various choices. 


II. Alternatives for Current Policy Issues 


We have devised policies in certain areas 
where the benefits of change were large and 
the costs small, and where a reasonably 
appropriate policy could be specified with 
a relatively modest input from the research 
community. But the policy issues that now 
confront us are more difficult, the desired 
outcomes more complex, the specification 
problems more important, and the risks of 
adopting policies with negative net benefits 
higher. Thus, the kind of research input 
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that was good enough in the past will not 
be in the future. 

In this new environment, we can ap- 
proach the problem of specifying appropri- 
ate behavior relationships for input into 
policy formulation in two general ways. 
(1) We can use whatever natural experi- 
ments are cast up by the economic and 
social system and spend a lot of resources 
in creating good measurements of micro 
phenomena and on devising appropriate 
micromodels in which these data inputs 
can be used. In general terms, I focus on 
tais course of action. (2) Where good natu- 
ral experiments are not available, or where _ 
the empirical specification of the model is 
uncertain because we don’t fully under- 
stand how the data were generated and 
have difficulty in choosing between alter- 
native models, we can use even more re- 
sources in en attempt to generate experi- 
mental data where we know exactly how 
the data were generated (See Alice Rivlin.) 

Note that both alternatives imply that 
the solution to many current policy issues 
depends on the application of more re- 
scurces to the measurement of social phe- 
nomena: for natural experiments, the 
argument is that the basic shortcoming is 
the deficiency of sufficiently accurate and 
relevant microdata; for controlled experi- 
ments, the argument is that more accurate 
mzasurement and modeling cannot resolve 
the uncertainties, and it is necessary to use 
even more resources in order to generate 
the observations needed to test hypotheses 
that bear importantly on policy issues. 

At bottom, that is all the New Jersey 
and other negative income tax experi- 
ments do. We do not have any natural ex- 
periments in which one could quantify the 
labor supply response to an income 
guarantee that also contained a marginal 
tax rate on earnings substantially under 
109 percent. If the labor supply response is 
in dispute, there is no other way to resolve 
the debate except by generating observa- 
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tions where a set of income guarantees and 
marginal tax rates is created via experi- 
ment. ° 


III. Policy Issues and Research Strategies 


Social scientists are by no means in 
agreement about the practical importance 
of research for policy. The majority view 
probably is that the substantive issues dis- 
cussed in this paper are basically irrele- 
vant, and that the real problem is that 
political leaders are simply unwilling to 
ask society to pay the cost of what many 
believe to be optimal policies. There aren’t 
enough votes for those policies because some 
people stand to lose from them and many 
others are uncertain about wkether they 
will gain or lose; thus policies that are so- 
cially desirable—or are seen by some as 
desirable—fail to be adopted. An alterna- 
tive view is that we don’t really know how 
to solve these problems or what the 
benefit-cost ratios for different policies 
really are, and that political leaders know 
this and, hence, are unwilling to vote pro- 
grams whose outcome is urknown or 
highly uncertain and whose costs are visi- 
ble and quite high. I would argue for the 
latter view, although, even if the first is 
correct, the uncertainties implied by the 
second provide adequate ammunition in 
the hands of those who are unenthusiastic 
about a program to start with. 


IV. A Note on Research Strategy 


In economics and the social sciences 
generally, the basic research strategy has 
been heavy reliance on either implicit 
models or macromodels that make rela- 
tively modest demands on data and can 
often be satisfied with data obtained for 
administrative purposes by federal sta- 


tistical agencies. That’s clearly a sensible + 


way to start solving “gross” or macro-level 
problems and the results of applying ex- 

isting models to aggregate or other (often 
` conceptually inappropriate) data.are suffi- 
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ciently precise to be useful. But for micro- 
level problems one needs both sharper 
tools of analysis and data capable of test- 
ing refined and sensitive models. The ap- 
plication of sharper and more sophisticated 
tools of analysis to a relatively crude ag- 
gregate data base will produce better in- 
sights for a while, but eventually this 
becomes an exercise in futility. 

Thus my conclusion is that the success . 
of analysis and prediction which is essen- 
tial for the specification of accurate policy. 
outcomes depends largely on our ability to 
generate and use relevant micro observa- 
tions with the required degree of precision. 
But social scientists and economists gen- 
erally have never adopted that as a sensi- 
ble research strategy, for reasons that are 
clear enough. 

1. There isn’t much professional payoff 
—the highest professional payoffs accrue 
to model developers, not to measurers of 
empirical phenomena. 

2. That strategy requires financial sup- 
port well in excess of prevailing levels. For 
example, a recent proposal that I designed 
with this focus in mind came to 60 percent 
of the total annual budget of the Econom- 
ics Branch of the Social Science Division at 
National Science Foundation. Nobody, in- 
cluding me, would really argue that a 
single project warrants that large a frac- 
tion of research support for the profession 
generally. 

3. The strategy requires a commitment 
to a longer gestation period than research 
funding organizations typically can, or feel 
they can, afford to allow. 

4, It requires a broad professional con- 
sensus about the importance of measure- 
ment that is largely lacking at present, al- 
though one can find evidence that more 
professionals are tending to see the prob- 
lem in this light.” 

2 See the comments by Kenneth Boulding and by 


Irwin Friend; see also Harry Johnson who suggests the 
risks cf ill-judged policy but does not suggest a solution. 
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It is informative to note some contrasts 
between the way in which different scien- 
tific disciplines function in regard to the 
relative emphasis in the research process 
on theory (modeling) and measurement.’ 
Let us take as given the hypothesis that 
the ability to predict unknown outcomes 
is the true test of the scientific validity of 
any discipline and also a valid test of the 
ability of that discipline to contribute to 
the solution of policy issues. Ability to pre- 
dict unknown outcomes differs markedly 
among disciplines; in general, it tends to 


be pretty good in the physical sciences and _ 


pretty poor in the social sciences. 

The most striking difference in research 
methodology between sciences is in their 
inherent capacity to generate experimental 
observations and in their allocation of re- 
sources between theoretical work and the 
measurement of empirical phenomena. In 
the physical sciences, the generation of 
experimental observations is a way of life 
and the accepted path to knowledge, and 
the allocation of resources between theory 
and measurement reflects that way of life. 


In the social sciences, the situation’ is ` 


exactly reversed. 

Part of the explanation, of course, is 
that social scientists are precluded from 
making the same kind of experimental ob- 


servations as physical scientists, since we | 


have to intrude on the economic and social 
system (on people) in order to make the 
observations while scientists aren’t ham- 
- pered with that issue. Electrons don’t care 
if they’re being observed, or at least we 
don’t think they do, and nonhuman or- 
ganic substances and nonhuman life do 
not complain about invasion of privacy. 
Hence, the basic research strategy in the 
social sciences is to measure naturally oc- 
curring phenomena and hope that we can 
disentangle the causal relationships via 
statistical techniques. 


3 This section draws heavily on my 1970 paper. 


MAY 1974 


V. The Role of Survey Research 

The thesis of this paper is that the basic 
reason for policy failures of the sort we 
have experienced is that resources for re- 
search in economics and other social 
sciences have been misallocated and that 
our policy research will not begin to yield 
the same kind of fruits as are common- 
place in the physical sciences until we pay 
more attention to measurement. 

Surveys can meet policy needs in five 
different ways. First, they can provide a 
description of the basic structure of an 
alleged or potential policy problem. For 
example, how much poverty and income 
inequality is due to conscious choices | 
about leisure or the leisure component of 
work, training and future income versus no 
training and current income, consuming 
now or consuming later, the acceptance of 
regular or intermittent employment as a 
preference, and so on? And how much ob- 
served inequality is a statistical artifact of 
life-cycle differences that reflect differ- 
ences in needs and investment patterns 
but not differences in opportunities? To 
the extent that income inequality reflects 
either conscious choices about work and 
leisure in the broadest sense, or to the ex- 
tent that it simply reflects life-cycle pat- 


terns, it would not generally be regarded 


as an important concern. But to the extent 
that it reflects differences in opportunity 
sets, it is a matter of concern. 

To turn to still another area, what is the 
distribution of energy use between market- 
related activities (commuting, etc.), home 
production (shopping, chauffeuring, heat- 
ingi, and recreation (leisure) activities? 
What is the distribution of potential rates 
of return to energy-saving investments? 
How much do people know about the po- 


` tential rate of return to, for example, home 


insulation, replacement of pilot lights with 
mechanical starters, etc., particularly when 
energy prices are higher than they have 
been historically, and how quickly do they 
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react to new circumstances? How can re- 
actions and adaptations be speeded up? I 
do not see how we can. react sensibly to the 
present energy crisis without access to this 
kind of simple descriptive information, 
and at the present time we apparently do 
not have it. 

Of course, there are several ways to get 
relatively crude descriptive information 
about the dimensions of a problem; a par- 
tidl substitute. for surveys might be ad- 
thitistrative records, for example, social 
security files. But to the extent that ex- 
pectations, preferences, and perceptions 
must be measured there are no alternatives 
to the survey route. . 

Sécond,; and possibly most important, 
surveys, can provide the data inputs 
needed for better estimation and specifica- 
tion of the behavioral models that are 
essential for accurate policy research. The 
simplest contribution that surveys can 
make is to provide measures of vari- 


ables that are important in macromodels . 


but cannot be measured accuretely with 
standard data collection techniques. For 
example, there appears to be ao wholly 
satisfactory way to measure expectations 
from existing data on actual change; the 
reason is that expectations are not a simple 
function of past experience. The most use- 
ful measurés of expectations are obtained 
via surveys, as a number of recent studies 
of price expectations have shown: both in 
models that explain wage behavior and in 
those that explain savings, expected price 
changes appear to play an important role.‘ 
And the variance in expected price among 
the population seems to be an extremely 
important variable in the personal savings 
function (Juster 1973). To the extent that 
expectations are a significant ingredient in 
macromodels, surveys are essential to pro- 
vide the measurement. 

Surveys can also provide the data base 


4 See George de Menil and Surjit Bhalla, Juster and 
Paul Wachtel, and Lester D. Taylor. 
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for the micromodel counterparts of macro- 
models. Micromodels can be substantiall: 
richer because they can contain many more 
variabies (because the microdata admit cf 
more degrees of freedom) and can be disag- 
gregated so that, where appropriate, dif- 
ferent functional relationships for different 
population subgroups may be specified. 


-Particularly when it comes to specifying 


dynamic processes, the use of micromode.s 
with a longitudinal data base seems tke 
only feasible strategy for Spyias correct 
estimates. 

Survey data may also serve as inputs for 
simulation models. It can be argued that 
the complexity of the macro universe is 
such that the only feasible way to estimate 
macro effects is to create a complex micr- 
model which allows a’ wide range of dif- 


ferential effects of different variables on 


behavior, depending on the particular 
characteristics of the unit, and then simu- 
lates the macro universe by aggregating 
micro predictions. Basically, the argument 
is that the appropriate macromodel is a 
complex aggregation of a wide range of ap- 
propriate micromodels, and the problem of 
specifying the correct macromodel cannot 
be handled analytically but must be done 
empirically by simulation. In such a model 
system, it-is possible to identify the pa- 
rameters to which the model is most sensi- 
tive and then use survey or other data to 
estimate parameters that seem to be most 
crucial and least well defined. 

In the process of building more accurate 
microdata bases either for standard micro- 
models or for simulation. models, interac- 
tion between model builders and measurers 
is essential. A number of massive dnd 2x- 
pensive data collections have remained 
unused—often because an administrative 
agency required the data to answer a par- 
ticular question and designed the operation’ 
to do only that. Examples abound, al- 
though they may have been more charac- 
teristic of earlier periods than recent ones. 
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Interaction between model builders and 
data gatherers is important because all 
model builders feed on empirically ob- 
served phenomena in one way or other, and 
the richer the observed phenomena that 
go into the construction of models, the 
richer the model. The standard conception 
of how insights are gained in the real 
world is that casual observation generates 
a crude model, the performance of the 
model suggests new insights and the need 
for new observations, the new observations 
generate a revised model which in turn 
generates a need for new observations, and 
eventually that process produces a reason- 
able approximation to scientific truth. In 
addition, interaction between model build- 
ers and measurers may be the best way to 
induce technological change in measure- 
ment methods, which tend to be pretty 
backward in the social sciences. 

A third area in which survey data can 
contribute to policy issues is in the mea- 
surement of prefererces for different out- 
comes. For many policy issues, it is im- 
portant to specify the preferred set of out- 
comes in order to determine whether a 
specified pattern of changes would repre- 
sent a gain or a loss, or whether one of two 
alternatives involving the same cost repre- 
sents the largest gain or the smallest loss. 
An immediate case in point is the best 
method of meeting the present energy 
shortage, where in the short run we are 
clearly going to have to curtail consump- 
tion rather than expand supply. Of the 
various methods by which consumption 
might be curtailed, which is perceived to 
be the least damaging? To the extent that 
the price mechanism ‘s used as a rationing 
device, that question can be ignored or 
avoided, since the market will solve the 
problem and we don’t have to know in 
advance how it will co so—except that it 
may make a difference whether equi- 
librium is attainable with 60-cents-per- 
gallon gasoline or only with $2-per-gallon 
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gasoline. But to the extent that other 
methods are used, and that seems prob- 
able given political and public attitudes, it 
is not at all obvious which kind of cur- 
tailment will do the least damage to eco- 
nomic and social welfare. 

Income distribution policy provides 
another current illustration. Does the ac-. 
ceptance of a given amount of redistribu- 
tion depend on the mechanism by which it 
is accomplished (money, income-in-kind), 
as Tobin has argued? (See Tobin.) If so, 
does that represent a stable preference 
function or one that can be modified by 
educating people to the inequities and 
inefficiencies of income-in-kind redistribu- 
tion? Do redistribution programs really 
require the appearance of doing something 
for everybody, so that the gross size of the 
program is some multiple of its net effect? 

Fourth, surveys may not only permit 
the measurement of public preferences in 
cases where the issue is simply what do 
people really want, but they may also pro- 
vide information which could be useful for 
those seeking to educate the public about 
the costs and benefits of alternative 
policies. We know very little about how 
people shape their preferences, although 
informational inputs must play some role 
in helping people to decide whether, for 
example, they prefer the negative income 
tax to the present welfare system. But it 
will often be true that popular perceptions 
of alternatives are biased, in that prefer- 
ences are unstable and capable of being 
modified cr reversed by an input of ac- 
curate information. The issue here is not 
one of propaganda or salesmanship; rather 
it is whether current preferences are the 
same as those that would exist if everyone 
had easy access to the best current in- 
formation concerning a particular policy 
issue. Survey research can detect where 
pecple get information from, whether cer- 
tain types of informational inputs are 
correctly perceived, and even whether 
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preferences would alter if informational 
inputs were perceived differently. In sum, 
survey methods can be used to explicate 
public preferences for goods and services 
that must be purchased communally and 
cannot be bought by an individual as 
he chooses; they can be used to judge 
whether preferences are based on misin- 
formation or on misconception; and possi- 
bly they could be used to determine the 
best way to increase the effective level of 
information. 

Fifth, surveys offer a means of monitor- 
ing the economic and social system so as to 
get an “early warning” of emerging prob- 
lems and to provide a means of delimiting 
the scope of existing and emerging prob- 
lems as quickly as possible. It would be 
unwise to assume that we can predict 
what kinds of policy issues will emerge in 
the future, and the best we can hope for is 
to recognize issues early rather than late. 
The issues often arise from the delayed 
effects of past policies or of interactions 
between past policies and the dynamics of 
economic and social change. To the extent 
that issues arise from combinations of 
events that we do not fully understand, 
which is the usual case, we have no means 
of predicting them in advance from ex- 
isting or prospective models, at least not 
for a very long period of time. Thus the 
only sensible approach is to recognize our 
inadequacies in this regard and to count 
on continual monitoring to show up poten- 
tial problems at an early stage. 

For example, it is hard to believe that 
systematic monitoring of the urban re- 
newal or welfare programs would not have 
turned up increasingly strong evidence 
that these programs were not producing 
the positive outputs that were hoped for 
and were, in addition, having some im- 
portant negative effects. In the financial 
research area, we get very little help from 
aggregate data in understanding the pres- 
ent behavior of the securities market, the 


RESOURCES FOR POLICY RESEARCH 363 


real estate market, or the foreign exchange 
and overseas investment market. Knowing 
aggregate or hypothetical returns does noz 
get us very far in knowing the distribution 
of actual returns among classes of savers 
and investors, in knowing about perceived 
opportunities and ex ante returns, or in 
predicting the impact of aggregate policies 
on saving and investment flows, portfolio 
shifts, and wealth distributions. 

This fifth use of survey research suggests 
that we should consider the potential use- 
fulness of a vehicle whose basic function is 
to monitor economic and social change, to 
test hypotheses about behavior, to expli- 
cate the dynamics of behavior change, and 
to provide a resource for policy formula- 
tion. What I have in mind, simply stated} 
is that we need to consider the creation of a 
“permanent” panel which would represent 
a microcosm of the economic and social 
system and for which we would accumu- 
late information of the accuracy and typ2 
that would be needed for a wide but unm 
predictable range of policy issues in the 
future. Such a proposal would have beea 
unrealistic some years back, simply be- 
cause the problems of managing large data 
bases would have made such an attempt 
an expensive fiasco. But computer and 
data-handling technologies have advanced 
to the point where even extremely large 
data bases can be handled comfortably 


-and relatively inexpensively. Experience 


with repeated interviews of a panel sug- 
gests that problems of panel mortality, 
bias, and mobility are manageable. Hence, 
the relevant question is: How much would 
such a panel cost and how much would it 
be worth? We know something about the 
cost—several million dollars a year for an 
indefinite period of time. We know less 
about the potential benefits except that 
they ere highly uncertain. But if more 
effective research inputs can avoid the loss 
involved in even one poorly conceived ng- 
tional policy each decade, or promote the 


364 AMERICAN ECONOMIC ASSOCIATION MAY 1974 


gains involved in one well-designed policy, F. T. Juster, “Microdata, Economic Research, 


the benefits will be a large multiple of the and the Production of Economic Knowl- 
costs—substantial though the latter may a . Econ. Rev., Proc., May 1970, 


be. As an investment strategy, it looks to 
be an attractive gamble. 





, “Savings Behavior, Uncertainty, and 
Price Expectations,” prepared for the Conf, 
on the Econ. Outlook, Ann Arbor, Nov. 





REFERENCES 1973, uapublished. 

K. Boulding, “Equality and Conflict,” The - and P. Wachtel, ‘“Indation and the 
Annals, Sept. 1973, 409, 1-8. Consumer,” Brookings Papers on Econ. 

G. de Menil and S. Bhalla, “Direct Measure- Activity, 1972:1, 71-121. 
ment of Popular Price Expectations? A. Rivlin, “How Can Experiments Be More 
Econometric Res. Prog., Princeton Univ., Useful?” Amer. Econ. Rev., Proc., May 
res. memo. no. 149, July 1973. 1974, 64, 

I. Friend, “Mythodology in Finance,” work. L. D. Taylor, “Saving of U.S. Households: 
pap. no. 1—73, Rodney L, White Center for Evidence from the Quarterly Flow-of- 
Fin. Res., Univ. of Pennsylvania, The Funds,” Dept. of Econ., Univ. of Michigan, 
Wharton School. unpublished. 

H. G. Johnson, “Some Microeconomic Re- J. Tobin, “On Limiting the Domain of. In- 
flections on Income and Wealth Inequali- equality,” J. of Law and Econ., Oct. 1970, 


ties,” The Annals, Sept. 1973, 409, 53-60. 13, 263-77. 


INTERCITY PASSENGER TRANSPORTATION 


Airline Capacity Limitation Controls 
Public Vice or Public Virtue? 


By GEorGE Eaps* 


Are airline capacity limitation controls 
in the public interest? The U.S. Civil 
Aeronautics Board (CAB) itself once 
labeled them “inconsistent with the gen- 
eral competitive norm establisked by the 
Federal Aviation Act and witk the anti- 
trust laws” and has refused to permit the 
carriers to discuss such arrangements ‘‘ex- 
cept in highly unusual and limited circum- 
stances” (CAB order 71-8-91, p. 3). Dur- 
ing the summer of 1971 the Board felt that 
these conditions were met in four major 
transcontinental markets and reluctantly 
approved a capacity agreement submitted 
by the three carriers involved.! Now two 
and one-half years after these agreements 
were approved, the views of the Board as 
to the appropriateness of capacity limita- 
tion agreements clearly are changing. 

In a concurring opinion attached to a 
Board order extending the capacity agree- 
ments past their originally scheduled ex- 
piration date, the current CAB chairman, 
Robert D. Timm, wrote: 

...in the context of the highly competi- 


tive nature of the U.S. air transportation 
industry, excessive capacity is not a 


* Associate professor of economics, George Washing- 
ton University. I would like to thank Robert Goldfarb, 
Mark R. Killingsworth and James C. Miller, ITI, for 
helpful comments. 

1 CAB order 71-8-91. The markets involved were 
New York/Newark-Los Angeles, New York/Newark- 
San Francisco, Washington/Baltimore-Los Angeles, 
and Chicago-San Francisco. Later a similar agreement 
was approved in the New York-San Juan market (CAB 
order 72-6-70). ` 
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problem which can be effectively dealt 
with on a unilateral basis. The capacity 
agreement has proven to be an effective 
tool for eliminating destructive excess- 
ive capacity competition. The short- 
and long-term benefits of extended 
capacity agreements are many and quite 
meaningful to the public and the indus- 
try. For these reasons I would make the 
capacity agreement available for in- 
dustry-wide use on a voluntary basis, 
subject to Board review and approval, 
providing the carriers rendered an ac- 
counting for the capacity which is freed 
by such an agreement. [CAB order 
72-11-6, Timm concurrence, p. 14] 


Subsequently, the Board approved dis- 
cussions aimed at extending the existing 
agreements for an even longer period and 
encouraged carriers to suggest other mar- 
kets for which such agreements might be 
made (CAB order 73-4-98). The carriers 
responded enthusiastically.” 

According to their proponents, capacity 
limitation agreements are desirable for one 
of two reasons: without them, competition 
among carriers might be either ‘‘destruc- 
tive” (i.e., lead to an equilibrium in which 
all carriers operate at a loss) or “wasteful” 
(ie. lead to an equilibrium in which 
carriers make a profit but have very high 
levels of excess capacity). Is either of these 
arguments valid? 

2 As of the time this paper is being written (late 
December 1973) capacity limitation agreements are 
either in force, are awaiting approval by the CAB, or 


are under discussion by the carriers in over fifty markets 
(Aviation Week, p. 26). 


366 AMERICAN ECONOMIC ASSOCIATION 


I. Is Airline Competition “Destructive”? 


The argument that service competition 
among airlines is “destructive” usually 
goes as follows: The carrier offering the 
largest share of capacity (usually measured 
by flights or seats) in a given market will 
capture a disproportionately dominant 
share of the market’s traffic. Knowledge of 
this phenomenon spurs all carriers to add 
capacity in the hope of obtaining market 
dominance, and as ell attempt to follow 
this strategy, more capacity is added than 
the market can absorb, driving down load 
factors and bringing losses to all parties. 
Any carrier trying to opt out of this ca- 
pacity race will suffer a disproportionate 
loss of traffic to his rivals and will also 
suffer financial losses, though perhaps on a 
smaller scale. 

This model was first formally proposed 
by W. E. Fruhan, Jr., who cast the airline 
scheduling decision explicitly in terms of a 
Prisoners’ Dilemma game and illustrated 
by means of hypothetical examples how 
such a loss equilibrium might be achieved 
in a two-carrier market. 

If maximization of market share was it- 
self the major goal of the airlines, such a 
model might explain capacity competition, 
provided the hypothesized nonlinear rela- 
tion between capacity share and market 
share were found to exist. However, the 
airlines are presumed to be interested in 
profits, not market share per se. Conse- 
quently, it is important to consider the in- 
centive to add or reduce capacity in a 
given market in terms of the change in 
profit that is likely to result. 

Following G. Renard (p. 34), the hy- 
pothesis of a nonlinear relationship be- 
tween capacity and market share can be 
written as 
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where MS; is the market share of the ith 
competitor, F:is a measure of the capacity 
(either seats or flights) offered by the ith 
competitor, and a is a parameter, a>1 by 
assumption. As Renard has shown, if a>1, 
this expression gives rise to an S-shaped 
relationship between capacity and market 
share. 

Even though a loss equilibrium is possi- 
ble under such a model, both J. V. Yance 
(1970) and G. W. Douglas and James C. 
Miller III (forthcoming 1974) have shown 
that contrary to the impression conveyed 
by Fruhar, this result is by no means in- 
evitable even if a>1. Specifically, a loss 
equilibrium will occur with this model if 
and only if a(n—1)+e<n, where n is the 
number of competitors in the market; and 
e is the elasticity of traffic in the market 
with respect to changes in the total num- 
ber of one-way daily flights offered by all 
competitors, F. 

Renard íp. 37) estimates that a= 1.45. 
Using more recent data, Douglas and 
Miller (forthcoming 1974) estimatea= 1.26. 
Yance reports findings by others that 
e=1.46/F (1970, p. 4). Thus, for a two- 
carrier market, a loss equilibrium is possi- 
ble only in markets where the total number 
of one-way flights per day is less than two 
(using the Douglas-Miller estimates) or 
three (using Renard’s). In three-carrier 
markets the critical number of one-way 
daily flights is four and fifteen, respec- 
tively. 

Some may already have noticed that as 
the number of competitors increases, loss 
equilibria become possible in all markets 
regardless of the frequency of service 
offered. This is true for markets with four 
or more competitors if Renard’s estimate 
of a is used or for markets with five or 
more competitors if the Douglas-Miller 
estimate is employed. This result should 
not be given great weight for two reasons. 
First, there is some evidence that a may 
decline with the number of carriers 
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(Renard, p. 39). Second, although more 
than three carriers are often certificated 
to serve a market (Renard reports twenty- 
five six-carrier markets in his 1967 sample, 
p. 39), there are seldom more than two or 
three carriers whose actions would be 
expected to exert a significant influence 
on carrier-scheduling decisions. In certain 
cases, carriers are prohibited from offering 
turn-around service in a given market, so 
must base their scheduling decisions on 
considerations other than the expected 
action of rivals in the market in ques- 
tion. In other cases, carriers are certifi- 
cated in a market only on the condition 
that they serve an undesirable airport. 
The distinction is usually made, there- 
fore, between the number of carriers 
offering service in a given market and 
the number of “effective competitors,” 
defined as carriers possessing at least a 10 
percent market share. If we car assume 
that only the actions of “effective com- 
petitors” normally would have an influ- 
ence in scheduling decisions, then it is 
quite apparent that the two-carrier and 
three-carrier results are the appropriate 
ones to look at, for in 1970 only three of the 
top 135 city-pair markets had more than 
three effective competitors. Four were ef- 
fectively monopolies, 90 had two effective 
competitors, and 38 had three (Eads 1971, 
p. 5). Furthermore, there is evidence that 
most city-pairs not among the top 135 
city-pairs were served by no more than 
two effective competitors. The average 
number of -effective competitors serving 
the top fifteen city-pairs ranked by pas- 
enger miles was 2.80; the averag2 number 
serving the bottom fifteen city-Dairs was 
2.07. 


3 We are skeptical of these results for zwo reasons. 
First Renard’s division of his sample by number of 
competitors is subject to the criticism advanced imme- 
diately following in the text of the paper. Even Renard 
appears to admit this as a possible weakness (p. 37). 
Second, Renard’s estimates by number of competitors 
generally are not significantly different from ad other. 
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Consequently, it does not seem un- 
reasonable to conclude that loss equilibria 
are by no means inevitable even if one 
accepts Fruhan’s model, provided the 
CAB has added a third competitor only in 
markets with a level of traffic sufficient to 
support a reasonable number of one-way 
daily flights. And, as we have just seen, 
this usually has been the case. 

There are even stronger reasons to be- 
lieve that airline competition on the basis 
of service rivalry is not “destructive.” 
While Fruhan’s treatment of the airline 
scheduling process as a Prisoner’s Dilemma 
game is interesting, the mere fact that it 
can be thus depicted does not mean that 


the model accurately describes the process. 


The Prisoner’s Dilemma reaches the out- 
come it does because the two prisoners are 
unable to communicate with each other 
(R. D. Luce and H. Raiffa, p. 95). Each 
prisoner knows the consequences both of 


talking and of keeping silent. If communi- 


cation were possible, neither would confess — 
and both would escape heavy prosecution. 
However, communication being impossi- 
ble, each prisoner confesses, since that ac- 
tion minimizes the expected sentence. 


' This produces a result that neither desires. 


This reveals the weakness of the game 
as a model of airline scheduling. The pay- 
off matrix proposed by Fruhan obtains 
only if each firm can be assumed to believe 
that it can add capacity without its rivals 
reacting. This would be a reasonable as- 
sumption only if adding capacity was 
something that a competitor could do 
secretly or if capacity additions, once 
discovered, could not be easily matched. 
But to paraphrase George Stigler (p. 44), 
no airline has yet been able to devise a 
way to advertise schedule changes which 
brings them to the attention of numerous 
customers but not to that of any rival. 

We would agree with Renard (p. 45) 
that a much more realistic attitude for an 
airline to take is that additions to sched- 
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ules are likely to be matched while reduc- 
tions may not be. In adopting this assump- 
tion we reduce substantially the probabil- 
ity that a loss equilibrium will occur 
regardless of the number of competitors, 
“effective” or otherwise, in a market. This 
is because a carrier contemplating the ad- 
dition of a flight will not be able to antici- 
pate winning passengers away from its 
rivals but instead will gain only a propor- 
tional share of the additional traffic gen- 
erated by the increase in total frequency. 
As A. S. DeVany has shown (pp. 4-5), in 
equilibrium the elasticity of traffic with 
respect to frequency will always be less 
than unity. In long-haul markets particu- 
larly, this elasticity should be quite low 
once even a few one-way flights are of- 
ered per day.‘ 

It is, therefore, quite unlikely that car- 
tiers who take this view as to the likely 
reaction of rivals will be misled by false 
profit expectations to add so much ca- 
pacity in any given market that a loss 
equilibrium ensues. The more probable re- 
sult is the one suggested by Douglas and 
Miller (forthcoming, ch. 4) and by Yance 
(1972, p. 55)—that capacity will be added 
only up to the point where the last flight 
just breaks even. 

A problem might arise if, because of 
mistaken perceptions by one or more 
carriers as to rivals’ possible responses,’ a 
decline in demand, or a deliberate policy 
of overscheduling by one of the competi- 
tors, the carriers in a market found them- 
selves operating at a loss. The model we 
have proposed suggests that carriers 

4 Recall the results cited above that the elasticity of 
total traffic demand with respect to flight frequency 
equals 1.46/F. Thus, if F is as low as five one-way flights 
per day, e= 0.29, 

5 This appears most likely if one of the carriers is un- 
familiar with the way the scheduling “game” is played. 
For example, during the late 1960’s and early 1970's, 
local service carriers were allowed to compete for the 


first time in a significant number of markets on a head- 
to-head basis with trunklines (Eads, 1972). 
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might find it difficult to extricate them- 
selves relying solely on unilateral action. 
Each might be reluctant to initiate a 
“strategic retreat,” fearing that its rivals 
would nat follow. 

Again, we must be careful not to confuse 
maximization of market share with maxi- 
mization of profits. The above dilemma 
would be a serious one only if the carrier 
were unable to reduce its costs due to its 
cut in schedules by more than it reduced 
its revenues. The fact that all flights are 
not of equal attractiveness to passengers 
suggests that it should be possible in most 


_ cases to raise average load factors by uni- 


lateral schedule reductions. In the absence 
of peak-load pricing, demand tends to 
cluster at certain times of the day. All 
carriers serving a market seek to cover 
these periods of peak demand first and 
then add flights at less and less attractive 
times. Consequently, if the carriers serving 
a market found themselves in a position 
where all were losing money, each would 
be likely to be able to identify flights 
which could be eliminated with a loss of 
relatively few passengers. Cutting these 
flights would serve not only to raise the 
carrier’s average load factor in the market 
but would also serve as a signal to rivals of 
its willingness to engage in a “mutual 
withdrawal.” 

We strongly agree, therefore, with the 
position taken by the Board in its de- 
cision in Fhase 6B of the Domestic Passen- 
ger Fare Investigation—that ‘“‘nondestruc- 
tive” scheduling competition is both 
pessible and routinely occurs in the airline 
industry, even in the midst of an industry 
downturn (CAB Order 71-4-54, p. 30). 
Yance’s study (1972) of scheduling com- 
petition during the early 1960’s when the 
jets were being introduced provides addi- 
ticnal supporting evidence. 

Although we do not believe it likely 
that the carriers serving a market will be 
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misled by false market signals into adding 
capacity, until all suffer losses, we do not 
rule out the possibility that a carrier 
might, as a deliberaie policy, initiate a 
“scheduling war” in the full knowledge 
that it could lead to temporary losses both 
for it and for its rivals. Such a strategy 
might be engaged in for. the purpose of 
disciplining a competitor or influencing 
CAB policy. Cases of deliberate over- 
scheduling are known to exist, and several 
are cited by Fruhan (pp. 131, 132, 167 
fn. 15). 

_ This possibility of “predatory sched- 
uling” provides a strong reason for the 
CAB to be wary of endorsing the principle 
of capacity limitation agreements—even 
if for only a temporary period. A firm con- 
templating undertaking such a policy 
would compare the benefits (in the form of 
increased future profits) against the costs 
(in the form of profits foregone during the 
duration of the “war”’). If capacity limita- 
tion agreements are viewed by the Board 
as a valid solution to low load factors, 
“predatory scheduling” may be eńcour- 
aged since the availability of an institu- 


tionalized arrangement of ending such. 


“wars” should lower the cost of engaging 
in them. . 


Il. Is Airline Competition “Wasteful”? ` 


Another group of proponents of airline 
capacity limitation agreements argues not 
that airline competition is “destructive” 
but that it is “wasteful.” These people do 
not quarrel with the proposition that a 


carrier can exercise unilateral control over . 


its capacity, but point to the fact that, at 
least until the energy crisis, airlines on the 
average flew with almost half of their seats 
unsold and that the proportion of unsold 


§ One indicator that the CAB has employed in the 
past in deciding whether or not to add an additional 
competitor to a route is the load factors experienced by 
the existing competitors (Richard Caves, pp. 210-11). 
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seats had been rising throughout most of 
the postwar period (CAB, 1970, p. 26). 
Any system that produces a nonstorable 
product and that faces a stochastic de- 
mand must operate with some level of 
“excess capacity” on average if the public 
is to receive adequate service (Douglas 
and Miller, forthcoming 1974). The rele- 
vant question, therefore, is not whether 
the airline industry operates with excess 
capacity, but whether it operates with 
“excessive” excess capacity. As I have 
argued elsewhere (1971), the answer to this 
question depends on the balance struck be- 
tween the cost of providing excess capacity 
and the price air travelers are willing to 
pay for seat availability and other ame- 
nities. Reasonable estimates of the param- 
eters involved indicate that the level of 
excess capacity currently being provided 
may indeed be excessive (Douglas and 
Miller, forthcoming 1974). However, 
capacity limitation agreements are not 
the answer. As L. J. White has demon- 
strated, such agreements are likely to pro- 
duce an insufficient level of excess ca- 
pacity. The cost to the public may, be far 
from trivial. The U.S. Department of 
Transportation (DOT) estimates that 
based upon the cost-based fare, the alloca- 
ble investment, and the existing yield, the 
carriers could earn as much as a 40 percent 
rate of return on investment in the New 
York-Los Angeles market under the terms 
of the current agreement. Looked at 
another way, each passenger flying this 
market may be paying as much as $52.56 
(or 51 percent) more than the cost-based 
fare, given the level of service quality he 
actually is receiving (DOT, 1973, pp. 


36-38). 


The DOT correctly asserts that if load 
factors are too low in certain markets, the 
CAB can raise them by reducing fares. 
This forces up the break-even load factor, 
the proportion of seats ‘that must be sold 
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to cover costs. Carriers would have to cut 
back on schedules, raising the actual load 
factor. The resulting load factor might be 
the same as under a capacity limitation 
agreement (though for the reasons sug- 
gested above, it probably would be lower), 
but the public would be compensated by 
reduced fares for the decrease in service 
quality. 

The use of fare adjustments as opposed 
to capacity agreements to correct excessive 
capacity also avoids the likelihood that in- 
creased profits generated by capacity 
agreements may be partially or totally 
dissipated through other forms of cost- 
increasing, nonprice competition such as 
more sumptuous meals, wider and softer 
seats, more leg room, faster baggage and 
reservations service, more frequent changes 
of stewardess uniforms, more advertising 
of these amenities—in short, by anything 
that might serve to increase profits by at- 
tracting customers away from competitors 


given that both prices and capacity of- . 


fered are fixed. Alternatively, as noted 
above, these profits could serve as a “war 
chest” to finance capacity competition in 
nonagreement markets with a view to- 
wards forcing agreements in these markets. 

As long as price is fixed above marginal 
cost and some form of nonprice competi- 
tion is possible, service inflation will tend 
to occur. The only alternatives to using 
fare reductions to control service inflation 
are for the Board to seek legislation per- 
mitting it to regulate every possible aspect 
of nonprice competition or to allow ca- 
pacity agreements negotiated by the car- 
riers to include agreements relating to all 
possible forms of nonprice competition. 
However, if the latter course were con- 
templated, the public would be better 
served by the decertification of all but a 
single carrier on any one route and the 
award of the franchise for the route by 
competitive bid, as Harold Demsetz once 
` suggested with regard to public utilities. 
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Even more preferable would be to allow 
the carriers to experiment with a range of 
price-service combinations so as to be 
better able to meet public needs. For as 
Alfred E. Kahn (p. 216) has observed, it is 
nct the service competition per se that is 
undesirable but the fact that air travelers 
have not had the opportunity to judge 
whether the improved service quality has 
been worth the higher fares. 

This does not imply that total deregula- 
tion is the only solution. Under a proposal 
recently advanced by DOT (1972) and en- 
dorsed by the Department of Justice, 
Council of Economic Advisers, and Ameri- 
can Airlines, carriers would be free without 
securing Eoard approval to raise or lower 
fares by up to 15 percent around a stan- 
dard fare level set by the Board. Adoption 
of this “Zone of Reasonableness” approach 
would free the CA B from the virtually im- 
possible task of determining exactly the 
price and service combinations the public 
wants and embodying them in the fare 
structure. Instead, the Board could adopt 
the fare structure it believed most closely 
reflected the public’s relative preferences 
for low fares versus improved service; but 
if the Board misjudged slightly, unilateral 
fare and service adjustments by the 
carriers would compensate. 


UI. Conclusion 


In a recent paper detailing their history, 
William Jordan concluded. that airline 
capacity limitation agreements represent 
nothing more than an attempt by the CAB 
to close a loophole to the maximization 
of joint industry profits left open when 
the Civil Aeronautics Act of 1938 explicitly 
denied the Board the right to regulate 
scheduling and other aspects of service 
competition. While this interpretation may 
be open to some question, it does possess 
the virtue of not attempting to wrap air- 
line capacity limitation controls in the 
cloak of ‘public interest.” This is appro- 
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priate for as we have seen, the public is 
not well served by such agreements. 
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Amtrak in Perspective: Where Goest 
the Pointless Arrow? 


By Epwin P. Parron* 


Amtrak, formally the National Railroad 
Passenger Corporation, has as its symbol a 
pointless arrow. Those who oppose the 
operation of intercity passenger trains in 
the 1970’s consider the arrow appropriate 
for two reasons. First, the Corporation to 
date has failed to attain its goal of re- 
vitalizing rail travel and has required pub- 
lic subsidy in order to survive. Second, and 
a more basic criticism, there is no reason to 


subsidize a mode of travel that we as a- 


society rendered virtually obsolete decades 
ago through dedicated public support of 
highway and air transportation. 

This paper considers whether there is a 
point, or a purpose, for the pointless ar- 
row. I describe the legislation that created 
Amtrak and analyze the Corporation’s 
record in its potential markets. I then sug- 
gest criteria for evaluating the Corpora- 
tion’s future performance, and, finally, 
discuss political elements that may subvert 
this evaluation. 

Amtrak assumed responsibility for most 
of the country’s intercity passenger trains 
on May 1, 1971, a time when intercity 
service could be said to be on the verge of 
extinction. Rather than allow it to expire, 
Congress created a quasi-public enterprise 
and set as its goal the rejuvenation of rail 
travel on a profit-making basis. The Pas- 
senger Corporation is quasi-public because 
it is financed both privately, by the rail- 
roads that joined it, and publicly, through 
direct subsidy and guaranteed loans. The 
Secretary of Transportation chooses the 
endpoints to be served while the trains 


* Associate professor of transportation, University of 
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themselves are operated jointly by indi-: 
vidual railroad and Amtrak employees. 

Rail advocates praised the Passenger 
Service Act of 1970 which created Amtrak, 
while a rail executive probably summarized 
the industry’s position when he said the 
legislatior. “is a sentimental excursion into 
the past for legislators over 50” that would 
not be at an excursion rate.! To date 
Amtrak has distinguished itself by losing 
over $100 million in each year of its 
existence, playing: politics with train 
routings, running its trains late almost as 
much as on time, and providing on-train 
services that would be described flatter- 
ingly as inconsistent. However, the Corpo- 
ration has accomplished something unex- 
pected. Iż has reversed the decline in. 
intercity rail travel. Fiscal 1973 revenue 
climbed 16 percent above the 1972 figure. 
Ridership in the 1973 calendar year is ex- 
pected to show a second consecutive an- 
nual increase of 10 percent.” 


I. Amtrak’s Two Passenger Markets 


Projecting a future for Amtrak entails 
predicting its chances for success in each 
of the two markets it serves. The first is 
the long-haul market for trips lasting a day 
or more over distances ranging from sev- 
eral hundred miles to coast-to-coast. The 
second is the corridors market, for rela- 
tively short trips lasting from one to five 
hours. If we assume a mile-per-minute 
average corridor speed, these involve dis- 
tances of 60 to 300 miles. 

Predictably, the requirements for public 


1That Lonesome Road.” 
2 Albert R. Karr. 
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acceptance in the two markets differ. 
Amtrak’s long-haul trains feature sleeping 
car accommodations, dining anc lounge 
service, plus chaise-longue style coach 
seating. It is these services that Amtrak 
critics underscore as particularly pointless. 
Such services cannot compensate for the 
speed of. air transport or the convenience 
of the automobile. Costwise, they are 
labor intensive and incapable of increases 
in productivity.? If properly prized, vir- 
tually all patronage of them eventually 
will be eliminated. The experience of the 
Canadian National supports this thesis. 
After it refurbished passenger services ex- 
tensively in the early 1960’s, its revenues 
doubled during 1962-1968. But though a 
break-even operation was prediczed, defi- 
cits never narrowed significantly. | 
Despite these prospects, some of Am- 


trak’s most popular and profitable routes ` 


are long distance runs. In June 1973 the 


profit on two of the longest routes, 


Chicago-Los Angeles and Chicago-Seattle, 
nearly equalled those earned on North- 
east Corridor service, considered the Com- 
pany’s most lucrative operation.’ The 
Seattle-Los Angeles route also showed a 
profit and the remaining transcontinental 
services almost broke even. 

Significantly, Amtrak has raised fares on 
the service between Chicago and West 
Coast points by at least 10 percent since 
its inception, probably on the assumption 
that at least at certain periods of the year 
the demand for long distance train service 
is price inelastic. As for the future, the 


Department of Transportation, ina March 


1973 report to Congress, predicts. that 
several long-haul routes in fiscal year 1975 
will be as profitable or lose as little as sev- 
eral of the corridors. New York-Florida 
and Chicago-Los Angeles operations are 


® Gilbert Burck. 
4 Patton (1971). 
ë Karr. 
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predicted to be the most profitable in the 
entire system. _ 

In view of the product offered by the 
Corporation, its long-haul performance is 


. surprising. Equipment on the trains is of 


early postwar vintage and because of 
previous neglect has been prone to break- 
downs resulting in delays and passenger 
discomfort. On-time performance has been 
poor; in August 1973, for example, long 
distance trains arrived on time (defined as 
within 6 minutes of the time shown in the 
timetable) only 18 percent of the time.” 
Although new equipment especially de- 
signed for passenger comfort is available, 
speed will at best remain the same in 
coming years as the railroads maintain 
their rights-of-way to meet freight rather 
than passenger train standards. For this 
reason, Amtrak has deemphasized speed in 
favor of the cruise-type appeal of train 
travel. 

The Corporation at the same time has 
facilitated access to its trains through use 
of travel agents, car rentals, a nationwide 
reservation system and acceptance of 
credit cards—features long associated with 
air travel. Intermodal tour packages are 
promoted alongside all-rail offerings. Auto- 
ferry service is planned next year on three 
routes. The Company has enough confi- 
dence in its product, at least in some 
markets, to be introducing and/or sched- 
uling fare increases of 10 percent and 
higher.® 

Will this package be enough to lure 


_ passengers away from the speed of air. 


travel or the convenience of the automobile 
in sufficient numbers to enable a profit- 
making long-haul rail service? Most ob- 
servers are pessimistic. A popular argu- 
ment is that only the old and/or those 
afraid to fly will ride the train. Yet surveys 


6 U.S. Denartment of Transportation (DOT) (1973). 

7 National Railroad Passenger Corp. (VRPC), Oct 
18, 1973, p. 2. 

8 “Rail Travel Will Cost More.” 
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of train ridership in the last two years by 
‘Newsweek and U.S. News & World Report 
reveal a growing attraction to rail travel 
by the younger generation.’ A change in 
tastes for long distance travel by the com- 
ing middle-aged, middle-income segment 
of the population is a key to Amtrak’s 
survival. 

Nationally, Amtrak accounts for less 
than one percent of the intercity travel 
market. However, it holds six percent of 
this market where it does provide service.” 
On long hauls, is this sufficient to warrant 
continued subsidies? Conceptually, sub- 
sidy for rail is justified when the public 
expenditure to operate a rail service is less 
than the cost to build equivalent highway 
capacity for the service’s displaced train 
riders. This argument does not apply to 
long distance trains since several times the 
number of passengers currently riding 
these trains could be absorbed by our air- 
line and highway systems without increas- 
ing congestion. 

In the long run, therefore, Amtrak’s long 
haulers collectively should pay their own 
way. Furthermore, service should be self- 
supporting on a total cost basis, with 
Amtrak payments to contracting railroads 
reflecting full and not avoidable cost, the 
current basis of compensation under the 
Passenger Service Act. The major rail 
criticism of the Amtrak legislation is that 
the carriers actually lose money operating 
the trains. Thus, there is a disincentive to 
run them according to schedule when they 
delay the carriers’ profitable freight ser- 

_ vices. The long-run period should include 
sufficient time to introduce technologically 
advanced locomotives and rolling stock to 
enable a more attractive product that at 
the same time can be operated at a lower 
cost than present equipment. 

There are indications that the long haul 


9 “Railroads: The Youth Trip,” and “People Crowd 
Tzains Again, Find Problems—And Pleasures.” 
10 “Viewpoint.” 
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market is turning around. If long-run 
profits are elusive despite high patronage 
levels, a difficult decision will be faced. 
Cutting off public funds will be politically 
unappetizing, yet lavishing perpetual sub- 
sidy upon the trains is not economically 
justified. 

The corridors of the megalopolis present 
rail travel with its best opportunity to be- 
come a true alternative to automobile, air, 
and bus transport. For this to occur, trains 
must run at close to streetcar frequency, 
at speeds equal or faster than are feasible 
on parallel highways that, in turn, are sub- 
ject to congestion all day. Here trains can 
compete in terms of transit time and cost 
and, most important, convenience. The 
relative inflexibility of fixed train depar- 
ture times is offset by the frustration of 
highway congestion. 

While long-haul rail service is argued to 
be too slow for business travel, corridor 
service must meet the requirements of this 
market. This brings it into competitive 
contact with both highway and air trans- 
portation. “British experience has shown 
that as trip time approaches three hours, 
rail begins to make substantial inroads on 
air traffic.”"! Presumably the three-hour 
time span represents an hour at both 
origin and destination getting to and from 
an airport, together with an hour’s flying 
time. Whether there is an optimal com- 
petitive time relative to highway transport 
is not known; however, the thesis that 
variance in individual train revenues is a 
function of a three-hour station-to-station 
rail transit time is supported by personal 
research.” If three- to four-hour maximum 
end-points travel time plus frequent ser- 
vice can make rail competitive, one actual 
and four potential corridors can be dis- 
tinguished. 

‘ Amtrak’s single corridor is the 227-mile 
New York-Philadelphia-Washington route. 


2 DOT (1973), p. 52. 
£ Patton (1973). 
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North of Philadelphia 76 trains, excluding 
commuter runs, operate each weekday, 50 
of them serving the entire route, Metro- 
liners average 75 miles per hour between 
end-points while conventional trains ap- 
proach a mile-a-minute average.” Thus, 
maximum end-points transit time is four 
hours. The potential corridors are: south- 
ern New England, eastern New York, and 
eastern Pennsylvania, with Chicago north 
to Milwaukee constituting the sirgle possi- 
bility outside the Northeast. These routes 
have not attained corridor status because 
train frequency and/or speed does not yet 
produce an alternative to road transport 
in view of current levels of highway con- 
gestion. i 

Amtrak operates several additional rela- 
tively short-haul routes, but these do not 
fit the corridor mold. They resemble long- 
distance runs without the amenities. Con- 
clusions regarding long-haul trains apply 
equally to these currently nonessential 
routes. . 

The true corridors, especially Mew York- 
Washington, deserve the opportunity to 
use effectively the advantages of the rail 
mode. Performance in this market has been 
very encouraging despite deficiencies con- 
nected with the service. For the price of 
two Boeing 747 jetliners, Penn Central 
initiated Metroliner service between New 
York and Washington in 1969.14 Five years 
later average ridership for twelve weeks 
equals total first-year patronage. Since 
their introduction, these trains have car- 
ried 7.5 million passengers despite an on- 
time record of between 50 and 70 percent, 
limited food service and no lounge facili- 
ties, and a fare increase of 50 percent.” 
Conventional trains are equipped with 
some of the oldest cars in service. Collec- 


8 NRPC, Oct. 28, 1973. 

u One-fifth of the investment, the cost of the high- 
speed cars, was federally funded. 

% DOT (1973); NRPC, Oct. 18, 1973, pp. 2-3, NRPC, 
Oct. 12, 1973, pp. 1-2. 
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tively, however, the Metros and the con- 
ventionals account for 19 percent of the 
corridor’s total travel market.1¢ 

Amtrak is purchasing fifty-seven Metro- 
liner-type cars for this route. This will 
enable a 100 percent increase in Metro- 
type service and extend the concept to 
Boston.” It is a proper move but it is in- 
sufficient. To determine the effectiveness of 
rail travel in the New York-Washington 
corridor, the program outlined by the De- 
partment of Transportation in 1971 for 
passenger development in the Northeast 
should be implemented. After analyzing 
projected population growth and conse- 
quent travel demands in this area together 
with the capabilities of all available trans- 
port modes, the agency recommended a 
substantial upgrading: of rail facilities. The 
program would eliminate remaining grade- 
crossings, fence the right-of-way, and build 
new track in rail-congested areas. Service 
would extend beyond New York and 
Washington into the suburbs and train 
frequency would increase.!8 The cost of 
track improvement would range from $100 
to $500 million depending upon a goal of 
New York-Washington running time of 
two or two and a half hours. The report 
recommended $100 million be spent for 
new cars. This would buy 240 cars at cur- 
rent prices.!° 

A profit is predicted for the improved 
service; thus, initial federal assistance 
should be in the form of loans or guaran- 
teed bonds as opposed to grants. Profits, in 
fact, would pay for the improvements that ` 
would enable a two-hour transit time. 
Though not quantified, a substantial in- 
crease in rail’s share of this market is an- 
ticipated. Such a shift should eliminate the 


16 “Viewpoint,” p. 54. 

% NRPC, Oct. 12, 1973, p. 1. 

8 DOT (1971), 1, 4-5, 22; 2, Table 5A-3. 

1 C, D. Washington. Four hundred of the most com- 
fortable cars used in Europe could be purchased for the 
same price. 
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need for completely new highways be- 
tween major cities and reduce the bill for 
improvements upon existing facilities. 
Current congestion at area airports should 
be alleviated as many short flights are cur- 
tailed and the carriers concentrate on long- 
haul services. 

Although profits are predicted, the ques- 
tion of the future of such a service if profits 
do not materialize must be confronted. The 
decision of whether or not to abandon the 
system should depend upon patronage and, 
if rail travelers are forced to use alternate 
transport modes, the public aid require- 
ments of such alternatives. Public assis- 
tance to maintain a rail service is justified 
if it is less than that required to provide an 
adequate, equivalent service for displaced 
rail patrons. This argument justifies public 
support of commuter bus and train opera- 
tions, and it should apply equally to 
heavily used intercity corridor services.” 
It constitutes the single exception to the 
rule that profit should be used to measure 
the long-run viability of the Corporation. 

A final factor, the energy crisis, may 
present Amtrak with new market oppor- 
tunities, presumably in both the long haul 
and the corridors. If fuel prices go higher, 
rail’s attractiveness as a travel alternative 
should be enhanced, but this might be off- 
set by increased use- of car pools and the 
like; thus, it is impossible to forecast the 
net effect on patronage. Only the introduc- 
tion of World War I-type rationing will 
produce a significant move to rail travel, 
and with Amtrak currently experiencing a 
car shortage, this shift would have to be 
accompanied by a crash program of equip- 
ment construction. Amtrak cannot base its 
long-run prospects on such imponderables. 


II. Politics and Profit Constraints 


In October 1973 President Nixon signed 
the Amtrak Improvement Act providing 


20 For an example see Government of Ontario Transit, 
pp. 11-12. 
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funding into 1974. In addition, however, 
the legislation contained three provisions 
that make Amtrak’s search for solvency 
even more difficult than under the original 
1970 ground rules. First, all existing routes 
are frozen for another year. Second, a new 
experimental route, to be selected by the 
Secretary of Transportation, is to be of- 
fered to tae public each year. Third, Am- 
trak service standards will come under 
closer scrutiny by the Interstate Com- 
merce Commission.” 

Because Amtrak was created by and re- 
mains dependent upon Congress, it is per- 
haps inevitable that the legislators inter- 
fere in Corporate decision making. But 
rather than having to freeze routes and add 
new ones, the Company should be en- 
couraged to abandon losing services and 
invest its limited resources in routes with 
the strongest profit potential. Greater 
flexibility, not less, is required in the Am- 
trak legislation. If Congress insists upon 
imposing money-losing (but ‘politically 
popular) routes on the Corporation, the 
latter cannot be blamed if it does not meet 
the profit objective established for it. 

To sum up: of the two markets served 
by Amtrak, the corridors represent its best 
chance to facilitate travel and earn a profit. 
Fast, frequent, relatively worry-free ser- 
vice provides a feasible alternative to high- 
way and gir transport. As in. the case of 
commuter transit, long-run subsidy for 
corridor operations is justified if it is less - 
than what the public must pay to pro- 
vice alternative means AO displaced rail 
patrons. 

The remaining short. ‘le and the long 
distance trains eventually must become 
self-supporting. Amtrak gives the country - 
its first chance to reap the benefits of a 
single, nationwide enterprise whose sole 
function is to provide rail passenger ser- 


21 Association of American Railroads; “The Amtrak 
Improvement Act of 1973.” 
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vice. Patronage has been encouraging de- 


spite occasionally mediocre service. Not- 


withstanding the results of a widely 
heralded poll that “there is a clear and de- 
cisive mandate for providing and continu- 
ing and improving intercity passenger 
train travel,” the strength of this market is 
unpredictable.”? 

Finally, if it is impossible to eliminate 
politics from the Corporation’s decisions 
and such influerice inhibits long-term 
profits, then as a society we must decide, 
in view of our heavy commitment to high- 
way and air transport, how much we want 
to spend on a third travel alternative. Be 
it profits or politics or some combination 
of the two, we must determine ultimately 
the point of the pointless arrow. 
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The Wheel: Should We Reinvent It? 


By Hucu S. Norton* 


The steel wheel was a major factor in 
U.S. intercity passenger transportation 
from roughly 1870 to 1950. The railroad’s 
reign as premier common carrier was long 
and prosperous, but the decline was un- 
mistakable after 1950. 

Except for a handful of dedicated rail 
fans and elderly travelers, few found much 
fault with these developments. After all, is 
not the aircraft the epitome of mobility in 
a mobile nation? Yet on-closer examination 
our intercity passenger transport system is 
less effective than it seems, or than we 
would like. While mobility between major 
cities has undoubtedly increased, that be- 
tween major and secondary areas may 
have decreased in recent years. Like many 
of the complex problems in our modern 
society, this one is a result of a mixture of 
market forces, misguided public policies, 
and unforeseen circumstances, seemingly 
beyond solution. 

Although the auto and the aircraft have, 
between them, come to dominate intercity 
transportation since 1950, we like to think 
that there is an alternative. We would like 
to think some fairly large portions of the 
intercity passenger market would be 
served more efficiently at less cost to the 
individual and to society by the railroad. 
However, as the mid-1970’s approach, 
there seems to be very little justification 
for optimism. 

To approach this problem, let us first 
look at the position of the railroad as a 
passenger carrier in recent decades. At the 
turn of the century the railroad was in a 
commanding position. As time passed, 
population and personal income grew and 


* Johnson Professor of Economics, University of 
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so did use of the automobile and airplane. 
But the rail share of common-carrier pas- 
senger miles, of course, declined. It rose 
markedly during the Second World War, 
but by 1950 it had fallen to 46.3 percent, 
declined to 27.8 percent in 1960, and by 
1970 had sunk to about 7.5 percent.? 

It must not be assumed that attempts 
to retain and reestablish rail passenger ser- 
vice have been entirely lacking. One may 
question the degree to which the railroads 
as an industry have been wholeheartedly 
behind these efforts, but they have, none- 
theless, been made and at substantial cost. 
These efforts fall generally into two time 
periods. 

The first was in the mid-1930’s when 
the auto and the bus began to be recog- 
nized as real threats. This was the era of 
the “streamline” train when long-distance 
travel by rail was still reasonably com- 
petitive in terms of time (37 hours, Chi- 
cago to Los Angeles). Airlines were still 


‘primitive, and coast-to-coast travel re- 


quired numerous changes and appealed 
mostly to those both venturesome and 
affluent. Although the railroads had by 
this time generally decided to abandon the 
short-haul traffic and were looking askance 
at the commuter train, the long haul was 
still attractive and appeared to be viable. 
The automobile in the 1930’s was still a 
vehicle for local use. Though intercity 
highways were rapidly expanding, long- 
distance travel by auto was avoided by 
those who were able to afford Pullman 
travel. For comfort, dependability, and ` 
reasonable speed the first-class long-dis- 
tance passenger train was a realistic com- 
petitor until the late 1930’s. 


1 See Associction of American Railroads 1971, 
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These efforts to hold or to gain passenger 
traffic were generally sincere. Major rail- 
roads did introduce streamline equipment 
with air-conditioning, low-cost food ser- 
vice, and other attractive features. To 
some degree these were effective, but tech- 
nological advance in autos and aircraft, 
coupled with enormous outlays on high- 
ways and airports, rendered them largely 
impotent. 

On the eve of the Second World War it 
was clear that the future of rail passenger 
service was in grave doubt. Rail travel won 
a temporary reprieve during the war due 
to limitations on gasoline, but as war 
ended the railroads, with cash reserves and 
diesel locomotives, began to look again at 
the future of passenger trains. Some, at 
least, were far from ready to abandon the 
effort. 

The second serious attempt to resusci- 
tate the passenger train was in the early 
1950’s. Again the western lines, in particu- 
lar, made brave efforts.? Eastern railroads 
were much less involved although some, 
notably the New York Central, made 
valiant efforts with their name. trains. 
Some routes throughout the nation seemed 
to retain vitality—the New York-to- 
Florida routes, for example, and a few 
transcontinental trains, such as the Cali- 
fornia Zephyr and the Santa Fe Super 
Chief, were popular money-making trains, 
but the list dwindled rapidly. By 1965 it 
had become almost impossible to travel 
substantial distances by trains since those 
which remained had few connecting trains 
still available.* 

For the most part, these efforts came to 

2 It is interesting to note that the railroads also made 
efforts in the late 1940’s and early 1950’s to regain some 
lost branch-line traffic through the use of the rail diesel 
car. The RDC, a self-propelled unit, was attractive. 

Had it appeared in 1929 or 1939 instead of 1949, it 
might have made a real difference. Unfortunately it 
was at least a decade too late. 

3 The efforts of these years are well documented in the 


U.S. Senate hearings. See, also, Interstate Commerce 
Commission Report 1959, 
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naught. They were in some cases admit- 
tedly halfhearted, but in all cases they 
were carried out in the face of expanding 
interstate highway construction and ever 
increasing encouragement of aircraft and 
airport development. In the light of hind- 
sight, they were doomed at the outset. 

By the late 1960’s the trend was clear 
beyond all-doubt. A 1969 study by the 
Interstate Commerce Commission indi- 
cated that some eight railroads accounted 
for roughly 40 percent of the nation’s non- 
commuter passenger business (Santa Fe, 
Chesapeake and Ohio-Baltimore and Ohio, 
Great Northern, Illinois Central, Missouri 
Pacific, Seaboard Coast Line, Southern, 
and Union Pacific). Avoidable costs for 
1968 amounted to $118 million; that is, if 
carriers had not performed the business, 
they would have saved $118. million net. 
To put the matter another way, for every 
dollar in revenue not earned by not per- 
forming the business, they would have 
avoided the expenditure of $1.83! Further, 
these figures do not include sale or salvage 
value of equipment on property no longer 
required, an amount calculated to be 
$69.2 million. An index of the rapidity with 
which rail passenger service was losing 
ground was provided by a notation in the 
same report that in the one year, 1968-69, 
fifty trains had been withdrawn and fifty 
more were in the-process of withdrawal. 
The report concluded:* 

Government subsidies or other forms 
of substantial Federal aid may well be 
necessary to continue the operation of 
intercity passenger trains. Should the 
public need for such service warrant re- 
tention of these trains that cannot be 
operated without significant losses, we 
would support a program of Federal aid 
to carriers. The first step, however, is to 
find out what service the public needs 
and how much that level of service 
would cost. 


4 Sez U.S. Interstate Commerce Comtoission, July 
1969, 
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Only a few bright spots were on the 
horizon, such as the Washington-New 
York Metroliners and the auto-train ser- 
vice from Washington to Florida, which 
appeared to. have some likelihood of suc- 
cess, On the other hand, the whole railroad 
industry was shaken when the Penn Cen- 
tral collapsed in 1971.5 A portent of the 
future was visible when the California 
Zephyr, one of the most popular of western 
trains, was withdrawn in early 1970. 


I. What Does the Future Hold? 


There are clearly large segments ‘of the 
population under thirty years of age who 
have never been on a train (except, per- 
haps, on a short ride with Grandpa so they 
would be able-to have the experience). 
Large numbers of those over forty are 
limited in their experience to military 
travel during the Second World War, 
which left them with a grim image of train 
travel and a strong determination never to 
repeat it. Certainly most of these people 
make their travel plans on a two-mode 
basis, i.e., automobile or plane. This is not 
to say that these decisions are always ra- 
tional; clearly, they are often not, but they 
seem unlikely to change soon. 

Despite this gloomy prognosis, one is re- 
luctant to concede that the end of rail 
passenger service has finally arrived. By 
their nature railroads can offer much as 
passenger carriers in the modern world. 
Indeed, recent public policy developments 
relating to environmental protection, re- 
source conservation, and energy use have 
made it more desirable to reconsider the 
merits of the railroad. 
` But the railroad can be resuscitated as a 
major factor in intercity passenger service 
only if it is or can be an attractive alterna- 
tive. Public policy designed to force the 
use of rail travel or to coerce the passenger 


t There were many aspects of the Penn Central prob- 
lem which had nothing to do with passengers, but the 
overall impact was unfortunate. 
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will not be successful. Let us turn our at- 
tention to the possibility of the passenger 
train’s becoming, once again, a real com- 
petitor for intercity traffic. 


II. The Railroad as a Competitor 
in the Passenger Field 


Some passenger-carrying functions of 
the railroad clearly cannot compete and 
so, in-‘most cases, can be ruled out immedi- 
ately. Foremost of these is the trip in ex- 
cess of 800 to 1,000 miles or more. Even 
with trains averaging over 100 miles per 
hour, such trips would take close to eight 
or ten hours. The airplane reduces this to 
three hours. If ground transportation time. 
is taken into account, rail travel between 
heavily populated metropolitan areas over 
such distances might be feasible, but only, 
one suspects, in rare cases. 

Another role of the railroad that can al- 
most certainly be dispensed with is the 
short or intermediate distance trip (within 
the 300- to 400-mile range) between 
lightly populated areas. The private auto, 
the bus, and feeder airlines seem to be pro- 
viding adequate service. The traffic con- 
gestion in and around airports and high- 
ways at these points is not serious. Even 
where the trip is from a lightly populated 
to a heavily populated area, the traffic con- 
gestion is at one end of the trip only. If 
railroads were able to increase their ser- 
vice, it would probably be at the expense 
of the airlines and the venture would likely 
be unprofitable for both,. thus creating 
other public problems. Some of the major 
airlines have been hopeful that Amtrak 
will relieve them of some of their short un- 
profitable routes, but as yet small air- 
lines seem to find them attractive and 
profitable. 

Thus, it seems likely that the role of the 
railroad must be confined to trips roughly . 
in the 500- to 1,000-mile range between 
heavily populated areas where traffic con- 
gestion is already severe and land use, 
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‘smog, noise, etc., are serious factors. Only 
in these locations can the train lure enough 
passengers to be able to compete with 
other forms of transportation without con- 
tinuous public aid. 

When we consider the factors relating to 
the demand for the various modes of 
travel, for such distances it appears that 
the railroad might well have a decided 
advantage. The major factors are elapsed 
time, convenience (frequency of service, 
location of terminal, etc.), price, comfort 
(employee courtesy, meals, etc.), and de- 
pendability. 

For intermediate distances, rail can 
compete and probably is equal or superior 
to either air or bus with respect to elapsed 
time when ‘downtown-to-downtown” 
movement is considered. This factor will 
be increasingly on the side of the railroads 
as airports move further away from the 
central city and become even more regional 
in nature and as highways become more 
crowded. 

Convenience is, of course, a many- 
faceted concept. If most travelers would 
prefer to arrive and leave at the center of 
the city, railroads have the advantage 
with regard to terminal location.® Insofar 
as frequency of service is concerned, the 
railroad could presumably provide more 
frequent service than the airlines. This ad- 
vantage of frequency also will increase as 
terminal air space becomes more critical. 
The price relationship for rail and air gives 
neither mode an advantage. Clearly, the 
rates for intermediate distances could be 
made comparable. Again, one must con- 
sider that costs of ground travel, both in 
money and time, to and from airports are 


€ Both those in their home city and those visiting 
probably would prefer to arrive downtown since the 
visitor generally wants to be there and the resident can 
make his way to the suburbs on his own. One cannot, of 
course, expect the carrier to maintain terminals in all 
areas of the metro. On the whole, the downtown location 
is best for all purposes. 
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increasing. Thus, for intermediate trips 
the ground transportation costs are a sig- 
nificant part of the total. On trips of up to 
500 miles, the ground costs may be as 
much as 20 percent of the air fares and 
must be carefully considered as a part of 
the total trip cost. In almost every case 
ground costs for rail travel are much less 
both in money and in time. For some 
travelers costs of time are minor, but for 
business executives and professionals they 
may be very significant. 

Comfort, employee courtesy, food ser- 
vice, etc., can also be comparable, Airlines 
once had a major advantage in this area, 
but they have lost much ground. The 


‘image of the railroads in this regard is, of 


course, very poor, but there is no reason 
why it might not improve at least to the 
low level conveniently set by the air 
carriers.” 

The factor of dependability is clearly 
with the railroads. Mildly adverse weather, 
such as fog or light snow, which confounds 
air schedules and renders the auto almost 
useless, has little influence on rail opera- 
tions. Aside from strikes, which might af- 
fect any common carrier mode, the ad- 
vantage of dependable schedule operations 
should lie with the railroad. 

In summary, there is no basic reason 
why rail service for intermediate distances 
between heavily populated areas cannot be 
made equal in almost all respects and su- 
perior in some to the airline and the bus. 
The private auto is another matter, but 
even here crowded freeways, costly park- 
ing, and other disadvantages are at work 
to undermine its long domination of the 
scene. Apparently the auto user will put 
up with fantastic amounts of hardship be- 
fore he gives up, but there must be a limit 


-1 The “airbus” will make it even more difficult for the 
airlines to pay close attention to individual services, and 
problems of luggage handling, ete., will become even 
more intense inasmuch as most air terminals are already 


hard pressed, if not beyond capacity. 
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somewhere. However, these competitive 
advantages and disadvantages are only 
part of the picture. 

In the Northeast and in other highly 
urbanized areas of the nation, the impact 
of the auto and the aircraft "in terms of 
space requirements, pollution, and use of 
energy resources has begun to raise serious 
objections to their further expansion. 
Ready solutions have not been obvious so 
far. 

The comparative efficiency of the rail- 
road as a mass carrier relative to resource 
use is beyond doubt. Perhaps we have 
reached a point where public policy con- 
siderations will outweigh private prefer 

ences in the market. . 

' Are we, in fact, nearing a point ete. 
after three decades of steady decline in the 
market for rail transport, passengers will 
be forced back to the rails because lack of 
space, pollution, or other nonpecuniary 
factors will have driven them unwillingly 
from their autos and airplanes? This seems 
to me both unlikely and undesirable. Even 
if these would-be riders presented them- 
selves willingly or under duress at rail 
terminals, they could not be accommo- 
dated at the present time. 

Rail passenger car inventory has de- 
clined alarmingly. Total U.S. passenger 
cars (including Pullman) have declined 
` from 61,728 in 1929 to 6,842 in 1971. There 
were 9,469 Pullman cars in 1929 and less 
than 800 in 1971.8 In recent years even 
this meager supply has been redundant. 

Amtrak has acquired and upgraded 
many cars, but passenger-related physical 
facilities such as cars and stations have 
been allowed to decline rapidly. Since 1950 
the railroads have abandoned their hopes 
for passenger service to the degree that 
any revival would require an almost com- 
plete reconstruction of the car fleet and 
many supporting facilities. 


8 All data from Association of American Railroads 
1972. 
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-Any realistic revival of passenger service 
would not, of course, require the elaborate 
and costly long-distance equipment such 
as that of the “golden age” ending in 1930. 
Pullman, lounge, and elaborate dining cars 
would not be needed for runs of the dis- 
tances likely to be competitive and com- 
patible with public policy. Most of these 
runs would be in daylight hours, although 
scme possibilities of attractive overnight 
service come to mind.® 

On the other hand, many existing cars 
would have to be scrapped and replaced if 
an attractive image is to be created. Costs 
would be tremendous. It thus seems logical 
to argue that passenger service by rail, 
whatever its attractions, has a future only 
if the following developments occur. 


1. Public and private costs of air and 
auto travel will continue to increase. 

2. Air space, land use, pollution, fuel 
shortages, and other problems will con- 
tinue to draw attention and perhaps 
force curtailment of auto and aircraft 
use and construction of facilities. 

3. Funds are made available to up- 
grade stations, rights-of-way, etc., and 
to supplement the passenger car fleet 
with attractive equipment. Since rail- 
roads cannot undertake this effort, loans 
or grants will be essential. 

4. A program of public education is 
undertaken aimed at the population 
group under fifty who have either a poor 
image or no image at all of rail travel. 


These are large “‘if’’s. It is not really very 
likely that all of these things will ma- 
terialize in the near future. 

Even under the best of circumstances it 
is difficult to revive an industry so far into 
decline as that of rail passenger service. A 
whole new generation must be made aware 

® For example, Los Angeles-San Francisco, possibly 
New York-Chicago, and some New York-to-Florida 
runs might attract such patronage. Most other runs 


would be completed in less than ten hours and no elab- 
orate facilities would be needed. 
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of alternatives. A half-century policy of 


promoting the highway and airway system ` 


must be slowed or reversed. Massive shifts 
in public taste and policy do not occur 
quickly. 

Auto and airline interests will not 
abandon their present positions without 
considerable resistance, and their success 
in the legislative arena has been impres- 
sive in the past. Nor will these modes rest 
on their present technology. Improve- 
ments in efficiency, safety, and comfort 
will be introduced and exploited in the 
market. 

Everyone agrees that someone else 
should drive less or fly less to ease the 
problems of resource use. Public concern 
in this matter has. been given vocal expres- 
sion for the past several years, but articu- 
lation of these views has far surpassed per- 
formance. Public criticism of expanded 
highway construction, for exemple, has 
been increasing, yet one notes with interest 
that auto registrations increased steadily 
_ during that period at a rate of about four 
million vehicles per year. . 

Likewise, lamentations «re heard 
throughout the land about expanding air- 
ports, noise, and pollution, but air travel 
(revenue passenger miles) rose from 70.9 
million in 1969 to 95.8 million in 1970. 
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These figures hardly indicate a drastic re- ` 
versal of public attitudes as regards the 
auto and the airline. 

To summarize the situation: since 1930 
a very comprehensive rail passenger sys- 
tem passed from the scene, largely as a 
result of government policies. But, after 
thirty years of intensive public aid, the 
wisdom of continued airline and highway 
development now begins to seem doubtful. 
Development of the rail alternative will 
require enormous restoration outlays and 
seems to have aroused very little public 
support. All in all, I am forced to take a 
grim view of the future of intercity rail 
passenger service. 
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THE ECONOMICS OF THE FIRST AMENDMENT 


The Market for Goods and the 
Market for Ideas 


By R. H. Coase* 


The normal treatment of governmental 
regulation of markets makes a sharp dis- 
tinction between the ordinary market for 
goods and services and the activities 
covered by the First Amendment—speech, 
writing, and the exercise of religious beliefs 
—which I call, for brevity, “the market 
for ideas.” The phrase, “the market for 
ideas,” does not describe the boundaries of 
the area to which the First Amendment 
has been applied very exactly. Indeed, 
these boundaries do not seem to have been 
very clearly drawn. But there can be little 
doubt that the market for ideas, the ex- 
pression of opinion in speech and writing 
and similar activities, is at the center of 
the activities protected by the First 
Amendment, and it is with these activities 
that discussion of the First Amendment 
has been largely concerned. 

The arguments that I will be considering 
long antedate the passage of the First 
Amendment (which obviously incorpo- 
rated views already held) and there is some 
danger for economists, although not neces- 
sarily for American lawyers, in confining 
our discussion to the First Amendment 
rather than considering the general prob- 
lem of which it is a part. The danger is 
that our discussion will tend to concen- 
trate on American court opinions, and par- 
ticularly those of the Supreme Court, and 
that, as a result, we will be led to adopt 
the approach to the regulation of markets 


* University of Chicago. 
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found congenial by the courts rather than 
one developed by economists, a procedure 
which already has gone a long way to ruin 
public utility economics and has done 
much harm to economic discussion of 
monopoly problems generally. This ap- 
proach is confining in another way, since, 
by concentrating on issues within the con- 
text of the American Constitution, it is 
made more difficult to draw on the ex- 
perience and thought of the rest of the 
world. 

What is the general view that I will be 
examining? It is that, in the market for 
goods, government regulation is desirable 
whereas, in the market for ideas, govern- 
ment regulation is undesirable and should 
be strictly limited. In the market for 
goods, the government is commonly re- 
garded as competent to regulate and prop- 
erly motivated. Consumers lack the ability 
to make the appropriate choices. Pro- 
ducers often exercise monopolistic power 
and, in any case, without some form of 
government intervention, would not act in 
a way which promotes the public interest. 
In the market for ideas, the position is very 
different. The government, if it attempted 
to regulate, would be inefficient and its 
motives would, in general, be bad, so that, 
even if it were successful in achieving 
what it wanted to accomplish, the results 
would be undesirable. Consumers, on the 
other hand, if left free, exercise a fine dis- 
crimination in choosing between the al- 
ternative views placed before them, while 
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producers, whether economically powerful 
or weak, who are found to be so unscrupu- 
lous in their behavior in other markets, 
can be trusted to act in the public interest, 
whether they publish or work for the New 
York Times, the Chicago Tribune or the 
Columbia Broadcasting System. Politi- 
cians, whose actions sometimes pain us, 
are in their utterances beyond reproach. 
It is an odd feature of this attitude that 
commercial advertising, which is often 
merely an expression of opinion and might, 
therefore, be thought to be protected by 
the First Amendment, is considered to be 
part of the market for goods. The result is 
that government action is regarded as de- 
sirable to regulate (or even suppress) the 
expression of an opinion in an advertise- 
ment which, if expressed in a book or 
article, would be completely beyond the 
reach of government regulation. 

This ambivalence toward the role of 
government in the market for goods and 
the market for ideas has not usually been 
attacked except by those on the extreme 
right or left, that is, by fascists or com- 
munists. The Western world, by and large, 
accepts the distinction and the policy 
recommendations that go with it. The 
peculiarity of the situation has not, how- 
ever, gone unnoticed, and I would like to 
draw your attention to a powerful article 
by Aaron Director. Director quotes a very 
strong statement by Justice William O. 
Douglas in a Supreme Court opinion, a 
statement which is no doubt intended as 
an interpretation of the First Amendment, 
but which obviously embodies a point of 
view not dependent on constitutional con- 
siderations. Justice Douglas said: “free 

‘speech, free press, free exercise of religion 
are placed separate and apart; they are 
above and beyond the police power; they 
are not subject to regulation in the manner 
of factories, shims, apartment houses, pro- 
duction of oil and the like” (Beauharnis v. 
Illinois). Director remarks of the attach- 


ECONOMICS OF THE FIRST AMENDMENT 385 


ment to free speech that it is “the only 
area where laissez-faire is still respectable.” 

‘Why should this be so? In part, this may 
be due to the fact that belief in a free 
market in ideas does not have the same 
roots as belief in the value of free trade in 
goods. To quote Director again: “The free 
market as a desirable method of organizing 
the intellectual life of the community was 
urged long before it was advocated as a 
desirable method of organizing its eco- 
nomic life. The advantage of free exchange 
of ideas was recognized before that of the 
voluntary exchange of goods and services 
in competitive markets.” In recent years, 
particularly, I think in America (that is, 
North America), this view of the peculiar 
status of the market for ideas has been 
nourished by a commitment to democracy 
as exemplified in the political institutions 
of the United States, for whose efficient 
working a market in ideas not subject to 
government regulation is considered essen- 
tial. This opens a large subject on which I 
will avoid coniment. Suffice it to say that, 
in practice, the results actually achieved 


. by this particular political system suggest 


that there is a good deal of “market 
failure.” 

Because of the view that a free market 
in ideas is necessary to the maintenance of 
democratic institutions and, I believe, for 
other reasons also, intellectuals have 
shown a tendency to exalt the market for 
ideas and to depreciate the market for 
goods. Such an attitude seems to me un- 
justified., As Director said: “the bulk of 
mankind will for the foreseeable future 
have to devote a considerable fraction of 
their active lives to economic activity. For 
these people, freedom of choice as owners 
of resources in choosing within available 
and continually changing opportunities, 
areas of employment, investment, and 
consumption is fully as-important as free- 
dom. of discussion and participation in 
government.” I have no doubt that this is 
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right. For most people in most countries 
(and perhaps in all countries), the pro- 
vision of food, clothing, and shelter is a 
good deal more important than the pro- 
vision of the “right ideas,” even if it is 
assumed that we know what they are. 

But leave aside the question of the rela- 
tive importance of the two markets; the 
difference in view about the role of govern- 
ment in these two markets is really quite 
extraordinary and demands an explana- 
tion. It is not enough merely to say that 
the government should be excluded from a 
sphere of activity because it is vital to the 
functioning of our society. Even in markets 
which are mainly of concern to the lower 
orders, it would not seem desirable to re- 
duce the efficiency with which they work. 
The paradox is that government interven- 
tion which is so harmful in the one sphere 
becomes beneficial in the other. The para- 
dox is made even more striking when we 
note that at the present time it is usually 
those who press most strongly for an ex- 
tension of government regulation in other 
markets who are most anxious for a vigor- 
ous enforcement of the First Amendment 
prohibitions on government regulation in 
the market for ideas. 

What is the explanation for the paradox? 
Director’s gentle nature does not allow 
him to do more than hint at it: “A super- 
ficial explanation for the preference for free 
speech among intellectuals runs in terms of 
vertical interests. Everyone tends to mag- 
nify the importance of his own occupation 
and to minimize that of his neighbor. Intel- 
lectuals are engaged in the pursuit of truth, 
while others are merely engaged in earning 
a livelihood. One follows a profession, 
usually a learned one, while the other fol- 
lows a trade or a business.” I would put 
the point more bluntly. The market for 
ideas is the market in which the intellec- 
tual conducts his trade. The explanation of 
the paradox is self-interest and self-esteem. 
Self-esteem leads the intellectuals to mag- 
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nify the importance of their own market. 
That others should be regulated seems 
natural, particularly as many of the intel- 
lectuals see themselves as doing the regu- 
lating. But self-interest combines with 
self-esteem to ensure that, while others are 
regulated, regulation should not apply to 
them. And so it is possible to live with 
these contradictory views about the role of 
government in these two markets. It is the 
conclusion that matters. It may not be a 
nice explanation, but I can think of no’ 
other for this strange situation. 

That this is the main explanation for the 
dceminance of the view that the market for 
ideas is sacrosanct is certainly supported 
if we examine the actions of the press. The 
press is, of course, the most stalwart de- 
fender of the doctrine of freedom of the 
press, an act of public service to the per- 
formance of which it has been led, as it 
were, by an invisible hand. If we examine 
the actions and views of the press, they 
are consistent in only one respect: they are 
always consistent with the self-interest of 
the press. Consider their argument that 
the press should not be forced to reveal the 
sources of its published material. This is 
termed a defense of the. public’s right to 
know—which is interpreted to mean that 
the public has no right to know the source 
of material published by the press. To de- 
sire to know the source of a story is notidle ` 
curiosity. It is difficult to know how much 
credence to give to information or to check 
on its accuracy if one is ignorant of the 
source. The academic tradition, in which 
one discloses to the greatest extent possible 
the sources on which one relies and thus 
exposes them to the scrutiny of one’s 
colleagues, seems to me to be sound and an 
essential element in the search for truth. 
Of course, the counterargument of the 
press is not without validity. It is argued 
that some people would not express their 
opinions honestly if it became known that 
they really held these opinions. But this 
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argument applies equally to all expressions 
of views, whether in government, business, 
or private life, where confidentiality is 
necessary for frankness. However, this 
consideration has commonly not deterred 
the press from revealing such confidences 
when it was in their interest to do so. Of 
course, it would also impede the flow of in- 
formation to reveal the sources of the ma- 
terial published in cases in which the trans- 
mission of the information involved a 
breach of trust or even the stealing of 
documents. To accept mazerial in such cir- 
cumstances is not consistent with the high 
moral standards and scrupulous obser- 
vance of the law which the press expects of 
others. It is hard for me to believe that the 
main thing wrong with the Watergate af- 
fair was that it was not organized by the 
New York Times. I would not wish to argue 
that there are not conficting considera- 
tions in all these cases which are difficult to 
evaluate. My point is that the press does 
not find them difficult to evaluate. 
Consider another example which is in 
many ways more striking: the attitude of 
the press to government regulation of 
broadcasting. Broadcasting is an impor- 
tant source of news and information; it 
comes within the purview of the First 
Amendment. Yet the program content of a 
broadcasting station is subject to govern- 
ment regulation. One mizht have thought 
that the press, devoted to the strict en- 
forcement of the First Amendment, would 
have been constantly attacking this abridg- 


ment of the right of free speech and expres- 


sion. But, in fact, they have not. In the 
forty-five years which have passed since 
the formation of the Federal Radio Com- 
mission (now transformed into the Federal 
Communications Commission’, very few 
doubts about the policy have been ex- 
pressed in the press. The press, which is so 
anxious to remain unshackled by govern- 
ment regulation, has never exerted itself to 
secure a similar freedom for the broad- 
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casting industry. 

Lest you think that I manifest a hostil- 
ity to the American press, I would like to 
point out that the British press has acted 
in a similar fashion. In this case the con- 
trast between actions and proclaimed be- 
liefs is even stronger since what was es- 
tablished in Britain was a government- 
controlled monopoly of a source of news 
and information. It might have been 
thought that this affront to the doctrine of 
freedom of the press would have appalled 
the British press. It did not. They sup- 
ported the broadcasting monopoly, mainly, 
as far as I can see, because they saw the 
alternative to the British Broadcasting 
Corporation (BBC) as commercial broad- 
casting and, therefore, as involving in- 
creased competition for advertising reve- 
nue. But if the press did not want compe- 
tition for advertising revenue, they also 
did not want increased competition in 
the supply of news. And so they did 
their best to throttle the BBC, at least 
as a purveyor of news and information. 
When the monopoly was originally es- 
tablished (when it was still the British 
Broadcasting Company), the BBC was pro- 
hibited from broadcasting news and in- 
formation unless obtained from certain 
named news agencies. No news could be 
broadcast before 7 p.m. and broadcasts 
likely to affect adversely the sale of news- 
papers faced other restrictions as well. 


' Gradually, over the years, these restric- 


tions were relaxed as a result of negotia- 
tions between the press and the BBC. But 
it was not until after the outbreak of 
World War II that the BBC broadcast a 
regular news bulletin before 6 p.m.? 

But, it may be argued, the fact that 
businessmen are mainly influenced by 
pecuniary considerations is no great dis- 
covery. What else would one expect from 

1 For a discussion of the attitude of the press to the 


monopoly of British broadcasting, see Coase, pp. 103- 
10 and 192-93. 
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the money-grubbers of the newspaper 
world? Furthermore, it may be objected, 
because a doctrine is propagated by those 
who benefit from it does not mean that the 
doctrine is unsound. After all, have not 
free speech and a free press also been ad- 
vocated by high-minded scholars whose 
beliefs are determined by what is true 
rather than by more sordid considerations? 
There has surely never been a more high- 
minded scholar than John Milton. As his 
Areopagitica ‘for the liberty of unlicensed 
printing” is probably the most celebrated 
defense of the doctrine of freedom of the 
press ever written, it seemed to me that it 
would be worthwhile to examine the na- 
ture of his argument for a free press. 
Milton’s work has another advantage for 
my purpose. Written in 1644, that is, long 
before 1776, we can see the character of 
the argument before there was any general 
understanding of how competitive markets 
worked and before the emergence of 
modern views on democracy. 

It would be idle for me to pretend that I 
could act as a guide to Milton’s thought. 
I know too little of seventeenth century 
England and there is much in Milton’s 
pamphlet the meaning of which I cannot 
discern. Yet, there are passages which leap 
across the centuries and for whose in- 
terpretation no scholarship is needed. - 

As one would expect, Milton asserts the 
primacy of the market for ideas: “Give me 
the liberty to know, to utter, and to argue 
freely according to conscience, above all 
liberties” (p. 44). It is different from the 
market for goods and should not be 
treated in the same way: “Truth and un- 
derstanding are not such wares as to be 
monopolised and traded in by tickets and 
statutes and standards. We must not 
think to make a staple commodity of all 
the knowledge in the land, to mark and 
license it like our broadcloth and our wool- 
packs” (p. 29). The licensing of printed 
material is an affront to learned men and 
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to learnirg: “When a man writes to the 
world, he summons up all his reason and 
deliberation to assist him; he searches, 
mediates, is industrious, and likely con- 
sults and confers with his judicious friends; 
after all which done he takes himself to be 
incormed in what he writes, as well as any 
that writ before him. If in this the most 


consummate act of his fidelity and ripe- 


ness no years, no industry, no former proof 
of his abilities can bring him to that state 
of maturity as not to be still mistrusted 
and suspected, unless he carry his con- 
siderate diligence, all his midnight watch- ` 
ings . . . to the hasty view of an unleisured 
licenser, perhaps much his younger, per- 
haps far his inferior in judgment, perhaps 
one who never knew the labour of book- 
writing, and, if he be not repulsed or 
slighted, must appear in print like a puny 
with his guardian and his censor’s hand on 
the back of his title to be his bail and 
surety, that he is no idiot or seducer, it 
cannot be but a dishonour and derogation 
to the author, to the book, to the privilege 
and dignity of learning” (p. 27). Licensing 
is also an affront to the common people: 
“Nor is it to the common people less than 
a reproach; for if we be so jealous over 
them, as that we dare not trust them with 
an English pamphlet, what do we but 
censure them for a giddy, vicious, and un- 
grounded people, in such a sick and weak 
state of faith and discretion, as to be able 
to take nothing down but through the pipe 
of a licenser” (p. 30). In the market for 
idezs, the right choices are made: “Let 
[treth] and falsehood grapple; who ever 
knew Truth put to the worse in a free and 
open encounter” (p. 45). Those who under- 
take the job of licensing will be incompe- 
tent. A licenser should be, according to 
Milton, “studious, learned, and judicious.” 
But this is not what we are likely to get: 
“we may easily foresee what kind of 
licensers we are to expect hereafter: either 
ignorant, imperious, and remiss, or basely 
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pecuniary” (p. 25). The licensers are more 


likely to suppress truth than falsehood: . 


“if it come to prohibiting, there is aught 
more likely to be prohibited than truth 
itself; whose first appearance to our eyes 
bleared and dimmed with prejudice and 
custom is more unsightly and unplausible 
than many errors...” (p. 47). Nor does 
Milton fail to tell us that the licensing 
scheme against which he was writing came 
about as a result of industry pressure: 
“And how it got the upper hand... there 
was in it the fraud of some old patentees 
and monopolisers in the trade of book- 
selling” (p. 50). 

In the formation of Milton’s views, self- 


interest may perhaps have played a part,’ 


but there can be little doubt that his argu- 
ment embodies a good deal of intellectual 
pride of the kind to which Director refers. 


The writer is a learned man, diligent and’ 


trustworthy. The licenser would be igno- 
rant, incompetent, and basely motivated, 
perhaps “younger” and “inferior in judg- 
ment.” The common man always chooses 
truth as against falsehood. The picture is a 
little too one-sided to be wholly convinc- 
ing. And if it has been convincing to the 
intellectual community (and apparently it 
often has), it is surely because people are 
easily persuaded that what is good for 
them is good for the country. 

I do not believe that this distinction be- 
tween the market for.goods and the market 
for ideas is valid. There is no fundamental 
difference between these two markets and, 
in deciding on public policy with regard to 


them, we need to take into account the 


same considerations. In all markets, pro- 
ducers: have some reasons for being honest 
and some for being dishonest; consumers 


have some information but are not fully’ 


informed or even able to digest the infor- 
mation they have; regulators commonly 
wish to do a good job, and though often 
incompetent and. subject to the influence 
of special interests, theysact like this be- 
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cause, like all of us, they are human beings 
whose strongest motives are not the 
highest. 

When I say that the same considerations 
should be taken into account, I do not 


‘mean that public policy should be the 


same in all markets. The special character- 
istics of each market lead to the same fac- 
tors having different weights, and the ap- 
propriate social arrangements will vary 
accordingly. It may not be sensible to have 
the same legal arrangements governing the 
supply of soap, housing, automobiles, oil, 
and books. My argument is that we should 
use the same approach for all markets 
when deciding on public policy. In fact, if 
we do this and use for the market for ideas 
the same approach which has commended 
itself to economists for the market for — 
goods, it is apparent that the case for 
government intervention in the market for 
ideas is much stronger than it is, in general, 
in the market for goods. For example, 
economists usually call for government in- 
tervention, which may include direct 
government regulation, when the market 
does not operate properly—when, that is, 
there exist what are commonly referred to 
as neighborhood or spillover effects, or, to 
use that unfortunate word, “externalities.” 
If we try to imagine the ‘property rights 
system that would be required and the 
trahsactions that would have to be carried 
out to assure that anyone who propagated 
an idea or a proposal for reform received 
the value of the good it produced or had to 
pay compensation for.the harm that re- 
sulted, it is easy to see that in practice 
there is likely to be a good deal of “market 
failure.” Situations of this kind usually 
lead economists to call for extensive gov- 
ernment intervention. 

Or consider the question of consumer 
ignorance which is commonly thought to 
be a justification for government interven- 
tion. It is hard to believe that the general 
public is in a better position to evaluate 


390 AMERICAN ECONOMIC ASSOCIATION 


competing views on economic and social 
policy than to choose between different 
kinds of food. Yet there is support for regu- 
lation in the one case but not in the other. 
Or consider the question of preventing 
fraud, for which government intervention 
is commonly advocated. It would be dif- 
cult to deny that newspaper articles and 
the speeches of politicians contain a large 
number of false and misleading statements 
——indeed, sometimes they seem to consist 
of little else. Government action to control 
false and misleading advertising is con- 
sidered highly desirable. Yet a proposal to 
set up a Federal Press Commission or a 
Federal Political Commission modeled on 
the Federal Trade Commission would be 
dismissed out of hand. 

The strong support enjoyed by the First 
Amendment should not hide from us that 
there is, in fact, a good deal of government 
intervention in the market for ideas. I have 
mentioned broadcasting. But there is also 
the case of education, which, although it 
plays a crucial role in the market for ideas, 
is subject to considerable regulation. One 
might have thought that those who were 
so anxlous to obstruct government regula- 
tion of books and other printed material 
would also find such regulation in the field 
of education obnoxious. But, of course, 
there is a difference. Government regula- 
tion of education commonly accompanies 
government financing and other measures 
(such as compulsory school attendance) 
which increase the demand for the services 
of intellectuals and, therefore, their in- 
comes. (See E. G. West, p. 101.) So self- 
interest, which, in general, would lead to 
support for a free market in ideas, suggests 
a different attitude in education. 

Nor do I doubt that detailed study 
would reveal other cases in which groups 
of practitioners in the market for ideas 
have supported government regulation 
and the restriction of competition when it 
would increase their incomes, just as we 
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find similar behavior in the market for 
goods. But interest in monopolizing is 
likely to be less in the market for ideas. A 
general policy of regulation, by restricting 
the market, would have the effect of re- 
ducing the demand for the services of in- 
tellectuals. But more important, perhaps, 
is that the public is commonly more in- 
terested in the struggle between truth and 
falsehood than it is in the truth itself. De- 
mand for the services of the writer and 
speechmaker depends. to a considerable 
extent, on the existence of controversy— 
and for controversy to exist, it is necessary 
that truth should not stand triumphant 
and alone. 

Whatever one may think of the motives’ 
which have led to the general acceptance - 
of the present position, there remains the 
question of which policies would be, in 
fact, the most appropriate. This requires 


` us to come to some conclusion about how 


the government will perform whatever 
functions are assigned to it. I do not be- 
lieve that we will be able to form a judg- 
ment in which we can have any confidence 
unless we abandon the present ambiva- 
lence about the performance of govern- 
ment in the two markets and adopt a more 
consistent view. We have to decide 
whether the government is as incompetent 
as is generally assumed in the market for 
ideas, in which case we would. want to de- 
crease government intervention in the 
market for goods, or whether it is as effi- 
cient as it is generally assumed to be in the 
market for’ goods, in which case we would 
want to increase government regulation in 
the market for ideas. Of course, one could 
adopt an intermediate position—a govern- 
ment neither as incompetent and base as 


‘assumed in the one market nor as efficient 


and virtuous as assumed in the other. In 
this case, we ought to reduce the amount 
of government regulation in the market for 
goods and might want to increase govern- 
ment intervention in the market for ideas. 
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I look forward to learning whicn of these 
alternative views will be espoused by my 
colleagues in the economics profession. 
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Regulation and Diversity in 
Communications Media 


By Wurm F. BAXTER* 


Our prevailing attitude toward freedom 
of the press—that the press should be 
totally independent of government regula- 
tion or direct influence—evolved during a 
time when the number of cities which en- 
joyed competing journalistic. voices was 
many times as great as is the case today.} 
No significant change in that libertarian 
attitude is now evident, notwithstanding 
this decline in newspaper voices. No au- 
thority is recognized on the part of either 
the state or federal government to assure 
diversity, fairness, or balance in the pre- 
sentation of news or editorial opinion by 
the printed media; and, with only trivial 
exceptions described hereafter, no obliga- 
tion is recognized: on the part of the 
printed media to make their pages avail- 
able, even at a fee, to those who would like 
to express contrary views. 

. The history of the electronic media is 
quite different. The propagation of radio 
communication has been licensed by the 
Federal government since 1912.7? Inex- 
pensive receiving sets became generally 
available in the early 1920’s, and private 
use of the electromagnetic spectrum for 
personal and commercial communication 


* Professor of law, Stanford University. 

1 Since 1910 the percentage of American cities with 
two or more newspapers has fallen from about 60 
percent to less than 4 percent and the percentage of 
total daily circulation produced by newspaper chains 
has increased from about 10 percent to about 60 percent 
(E. Emery). No sinister plot is implied. There is per- 


grew enormously in those years. Efforts by 
the Secretary of Commerce, acting pur- 
suant to the 1912 legislation, to enforce 
restrictive licenses and! to encourage self- 
regulation by industry with a view to re- 
ducing signal interference were largely 
unsuccessful. Congress responded with the 
Radio Act of 1927 (Act of Feb. 23, 1927, 
STAT, 44, ch. 169, p. 1162). 

The problem confronted was not signifi- 
cantly different from the most classic of 
all legal problems, namely, the problem of 
describing the multitude of interests which 
have been recognized with respect to the 
surface of the earth. One person may own 
mineral rights; another, as a typical lessee, 
ray have the right for a period of years to 
use the surface itself and the immediately 
adjoining air space; still another may own 
the permanent or “fee” interest in the 
property itself. Subject to minimal restric- 
tions, each of these interests may be 
privately transferred by the party who 


‘holds it; and each party is expected to— ` 


and generally does—enforce such owner- 


- ship rights as he has through the courts of 


suasive evidence that scale economies in the production ' 


and distribution of ‘newspapers have been the major 
factor in bringing about this sharp decline in the number 
of competing journalistic voices (J. Rosse), i 

2 See Act of Aug. 13, 1912, Statutes at Large (STAT), 
37, ch. 287, p. 302. 


law at his own expense. A similar system 
ot private ownership and private en- 
forcement might have been adopted with 
regard to the radio spectrum, the initial 
allocation being made on the basis of his- 
torical priority as to use, unused portions 
being left subject to future private ap- 
propriation, as was done with the un- 
claimed lands of the Western territories 
(see, e.g., A. DeVany et al.). 

In 1927, however, Congress took a very 
different approach. It created a Federal 
Radio Commission (FRC), made a license 
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from the Commission a prerequisite to use 
of any portion of the spectrum, and made 
it clear that a licensee did not receive 
ownership of a described portion of the 
spectrum over a described geographic area, 
but, rather, obtained a mere right to use 
that portion of the spectrum, ownership re- 
maining “in the public.” Thus, over the 
entire history of broadcasting, an agency 
of the federal government has dispensed 
the right to use the electromagnetic spec- 
trum in accordance with what it perceived, 
from time to time, to be “the public in- 
terest.” That deplorably vague criterion 
constitutes all the guidance the statutes 
give? 

The administering agencies, first the 
FRC and then its successor, the Federal 
Communications Commission (FCC), by 
their opinions in licensing cases and by 
their regulations, have given the criterion 
such content as it now has. And in the con- 
text of journalistic balance, the implica- 
tions of the criterion are administered 
under the rubric of the “fairness doctrine.” 

The FRC first invoked the “fairness doc- 
trine” in 1929 when it rejected a prior 
user’s application in favor of a new appli- 
cant because the former had. broadcast 
only one point of view. Assertirg that the 
spectrum should not be used to allow ex- 
pression of one “school of thought, re- 
ligious, political, social, and economic,” to 
the exclusion of others, it ruled that the 
continuous expression of a. single point of 
view was not consistent with “the public 
‘interest.”’4 This theme was, continued and 
obscured by the FCC through the 1930’s 
and early 1940’s with the result that 
broadcasters totally abandoned the prac- 
tice of editorializing and dropped much 
programming that ` might kave been 
thought controversial. Unhappy with this 
development, the. FCC conducted an in- 


3 See United States Code (USC), 47, §€307a, 309a, 
4 See the Great Lakes Broadcasting decision, cited in 
the Red Lion case in Supreme Court Reporter, 89, 1799. 
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quiry during 1947-49 and finally ordained 
in a 1949 report that every licensee must 
devote a reasonable portion of broadcast ` 


‘time to the discussion of controversial is- 


sues and had a responsibility for the pre- 
sentation of all sides of such issues (FCC, 
13, 1246). Because of the vagueness of this 
requirement and because the “death 
penalty” of refusing to renew the broad- 
caster’s license was the only sanction which 
the FCC was able to invoke if it perceived 
that these responsibilities had not been 
discharged, industry concern was substan- 
tial. Despite a strenuous but not very suc- 
cessful effort at clarification by the FCC in 
1964 (the “Fairness Primer,” Pike and 
Fisher Radio Regulation, 2d ser., 2, p. 
1901), the responsibility of broadcasters 
remains obscure. 

The situation was improved—or made 
worse, depending on one’s point of view— 


. when Congress in 1960 granted the FCC 


the power to impose fines on a broadcaster 


. who “willfully or repeatedly fails to ob- 


serve” any rule of the Commission. Pre- 
cisely because this was a far less extreme 
sanction than that of license termination, 
this amendment created a possibility of far 
more frequent intervention by the FCC. In 
1967 the FCC promulgated a more specific 
set of rules creating the right to reply to (1) - 
ad hominem attacks on an identified person 
or group and to (2) licensee endorsements 
of or opposition to a legally qualified candi- 
date for any office (Code of Federal Regula- 
tion, 1967, 47, §73.123). 

In this context, one should take note of 
the substantively related rule regarding — 
“equal time.” This requires that a licensee, 
if he covers any one declared candidate for 
office, afford equal time on equal terms to. 
each other candidate for the same office 
(USC, 1934, 47, §315a). Unlike the “fair- 
ness doctrine,” this rule rests on an ex- 
plicit provision in the Communications 
Act. But one should not infer from this 
difference in statutory basis that the 
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“fairness doctrine” is beyond the FCC’s 
legal authority; in various ways Congress 
has taken note of and ratified the Commis- 
sion’s “fairness” requirements (STAT, 
1959, 73, 557). Rather, the point is that, 
apart from the FCC's regulations regard- 
ing personal attack and implementing the 
statutory “equal time” rule, the more 
sweeping implications of the “fairness doc- 


trine” cannot be found in any single writ- ` 


ten document but must be inferred from a 
series of rather obscure opinions. 

The FCC’s attitude toward enforcement 
of the “fairness doctrine” has been highly 
permissive, and the number of instances in 
which it has attempted to enforce any 
sanction have been few. The most impor- 
tant of those instances was the Red Lion 
Broadcasting case. The Red Lion Com- 
pany had broadcast over its Pennsylvania 


radio station a statement by the Rev. . 


Billy James Hargis, as part of his “Chris- 
tian Crusade,” criticizing Fred J. Cook and 


his book, Goldwater—Extremist on the- 


Right, which was critical of U.S. Senator 
Barry Goldwater. Hargis’ statement, 
greatly condensed and somewhat oversim- 
plified, was to the effect that Cook was a 
self-confessed liar and a Communist sym- 
pathizer. Cook demanded of the station 
that he be provided free time in which to 
reply. The station refused and Cook car- 
ried his complaint to the FCC, which 
ordered the station to provide him with 
free time, an order thereafter appealed to 
and upheld by the lower Federal courts. 
While the Red Lion case was making its 
way through the lower Federal courts, the 
FCC promulgated regulations particular- 
izing the obligation of broadcasting sta- 
tions to afford reply time in instancés 
involving personal attack (Federal Regis- 
ter, 1968, 33, 5362). An association of news 
broadcasters challenged the constitutional- 
ity of those regulations in a different lower 
Federal court, where they were held un- 
constitutional. The Supreme Court then 
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agreed to review simultaneously these two 
inconsistent lower court decisions and up- 
held both FCC actions, affirming one 
court’s decision and reversing the other. 
The Court justified this rather extraordi- 
nary governmental intervention in the in- 
formation-dissemination process by noting 
in its decision that substantially more indi- 
viduals would like to broadcast their views 
than there are frequencies available to 
allocate (United States Reports, 1969, 395, 
367). It continued: 

Because of the scarcity of radio fre- 
quencies, the government is permitted 
to put restraints on licensees in favor of 
others whose views should be expressed 
on this unique medium. But the people 
as a whole retain their interest in free 
speech by .radio and their collective 
right to have the medium functioning 
consistertly with the end purposes of 
the First Amendment... . It is the pur- 
pose of the First Amendment to preserve 
an uninhibited market place of ideas... 
rather than to countenance monopoliza- 
tion of thet market, whether it be by the 
government itself or a private licensee. 


[p. 390 


It is not obvious from a review of this 
history how best to describe the govern- 
ment objective to which the tradition of 
free speech is being subordinated. I believe 
that one puts the philosophically turgid 
pronouncements of the FCC and the Court 
in their best light by identifying the objec- 
tive as balance and moderation on the part 
of each broadcaster. This seems to be im- 
plied by the obvious fact that quite differ- 
ent policies, involving a lesser departure 
from free speech tradition, would be ap- 
propriate if one were seeking station-by- 
station diversity which yielded an aggre- 
gate pattern of balance. Balance on each 
station is required, the Court seems to be 
saying, because spectrum scarcity pre- 
cludes a large enough number of diverse 
voices to yield aggregate balance. 

Not so, respond the critics of the Court: 
The spectrum is not so limited, at least in 
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comparison with the newspeper field 
where First Amendment traditions still 
prevail. . 

What are the merits of these conflicting 
positions? First, the Court is on weak 
foundations in invoking spectrum scarcity 
as the primary justification. Even if one 
accepts the proposition that the electro- 
magnetic spectrum appropriate for broad- 
cast uses is finite and, hence, that the sup- 
ply would become infinitely inelastic at 
some sufficiently high price, supply is not 
wholly inelastic at the prevailing price. 
There is no a priori reason to think that 
the supply elasticity of the electronic 
media is either greater or less than that of 
the aggregate of inputs prerequisite to the 


distribution of printed current event mes-' 


sages. 

Indeed, it is not apparent that supply 
elasticities at any particular price range 
are relevant. The number of message- 
originating sources to which the typical 
citizen has access, as a consequence of the 
present demand-supply equilibrium, is a 


more relevant consideration, and that 


number has only a tenuous connection to 
spectrum “scarcity.” . 


I. Media Regulation: A Paradox? 


The obvious fact, then, is that the typi- 
cal citizen is served by a substantially 
larger number of electronic media voices 
than of newspaper voices. Most cities have 
three or more television stations; in the 
top fifty markets the average number is 
about five with at least one of those being 
a UHF station; and, in addition, the typi- 
cal city is served by dozens of AM and 
FM radio stations. Moreover, it is fairly 
clear that if the FCC's fanazical attach- 
ment to the doctrine of localism were to be 
abandoned, the number of VHF stations 
available to the typical city could be in- 
creased by at least one and perhaps two, 
for more powerful, regional stations would 
not require that so much spectrum be 
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“wasted” to avoid interference. In con- 
trast, the typical city has available to it 
only one daily newspaper. 

Nevertheless, in the context of the 
printed media, including the daily news- 
paper, our historic First Amendment atti- 
tudes prohibiting all governmental inter- 
vention prevail. But for electronic media, 
where the problem of concentration, or 
fewness of voices, is less acute, government ` 
intervention—justified on grounds of 
“scarcity” —is now established. 

This situation has been called a de- 
plorable paradox. Certainly it does have 
elements of paradox. And I do not wish to 
be understood, in what follows, to be 
asserting that the paradox is merely ap- ` 
parent or, less still, that readily available 
policies would serve to increase the di- 
versity of journalistic voices. Nevertheless, 
it seems to me that the element of paradox 
is easily overdrawn. ` l 

The first serious error is made, it seems 
to me, when it is assumed that the ap- 
propriate data for comparison are the 
number of broadcasters on the one hand 
and the number of newspapers on the 
other. This assumption disregards critical 
differences between these media. In a 
twenty-four-hour day, one broadcaster 
can transmit about 200,000 words in nor- 
mal patterns of speech; I estimate that, 
depending on length, a newspaper is the 
equivalent of anything between one to 
three broadcasters, with the Sunday New 
York Times equivalent to God knows how 
many. ` 

But even this verbal capacity measure 
seriously understates the comparative ad- 
vantage of the newspaper, for it has two 
other characteristics that the broadcaster 
lacks: random access and susceptibility to 
scanning. 

By the former, I mean, for example, that 
one may read a newspaper at will, looking 
at the financial pages of the newspaper be- 
fore. dinner, the rest of the news after 
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dinner, and skipping the sports, food, etc., 
pages entirely. But one must watch a 
6 p.m. news program at 6 p.m. from the 
beginning. 

Random access, though, is not the whole 
of the matter: for without susceptibility to 
scanning, the value of random access is 
greatly reduced. To illustrate, again by 
example, I may judge from a newspaper 
headline that the subject of the story may 
be of great or little interest to me, de- 
pending on the level of detail and sophisti- 


cation with which it is written. I can sam- ` 


ple the first and fifth paragraphs to get 
- some notion of this in a matter of seconds 
and can then decide whether to read the 
item at any of several speeds or not to 
read it at all. In short, each individual 
‘part of the several ‘‘twenty-four-hour 
broadcasts” in a daily newspaper is prac- 
tically available during- prime (or any 
other) time. Analogous approaches to 
electronic media are not possible. 

These media differences are important 
for the question of diversity precisely be- 
cause these advantageous characteristics 
make it possible for the newspaper pub- 
lisher to offer something for everyone. 
And this important potential of the daily 
newspaper has not gone unused: the typi- 
cal large city daily has a marked propen- 
sity to publish a wild diversity of ma- 
terials, often grouped in physically sepa- 


rate sections of the paper. In truth, it is - 


not one newspaper, but a large number of 
alternative newspapers, any one of which 
an individual reader can compose for him- 
self and tailor to his own interests and time 
constraints. Thus, the capacity of a single 
newspaper to deliver diversity, including 
diversity along the political spectrum 
through an assortment of. syndicated 
columnists, greatly exceeds any analogous 
capacity on the part of a broadcaster. 
And the diversity or the wide range 
of printed media—from specialist journals 
and periodicals to general-interest news 
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weeklies—olurs the sharpness of the as- 
serted paradox still further. 

On the other hand, developments such 
as cable television may augment diversity 
among the electronic media. Although 
cable technology is largely at hand, I think 
it right to refer only to prospects of di- 
versity—-perhaps to remote prospects— 
rather thar actualities. For example, it is 


‘wholly unrealistic politically to suppose 


that advertiser-supported, i.e., “free,” 
over-the-air television will be permitted to 
disappear or even to lose through competi- 
tion any substantial part of its present ` 


program material. 


Given that fact, the costs of substantial 
penetration by cable will not be borne by 


‘subscribers until cable can confer utilities 


greatly in excess of those presently con- 
jerred by “free” TV. Sharper signals will 
not be enough. It is doubtful that the op- 
portunity to import distant signals would 


-be enough; and even that will not occur 


until some substantial change in the regu- 
latory environment leads the FCC to 
abandon its present commitments to the 
concept of localism and to the notion that 
the capitalized rents of local broadcast 
licensees must be protected. Neither of 
these regulatory developments appears to 
be on the horizon. In my judgment, based 
on the studies to date, particularly the 
recent book by Roger Noll, Merton J. 
Peck, and John McGowan, nothing short 
of national networking among cable sys- 
tems will do the trick. For the substantial 
costs of program origination must be 
spread over very large numbers of viewers; 
and large numbers with high utilities for 
programs of types not presently found on 
‘free’ TV cannot be assembled on any- 
thing narrower than a regional or perhaps 
a national basis. On the other hand, ex- 
tensive networking among cable systems 
would pose such a serious threat to the 
survival of “free” TV that I do not expect 
it to be permitted soon. 
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Hence, I expect that we are stuck for a 
significant period of time with about the 
same diversity and number of editorial 
voices available to us today. Because I see 
no significant differences between the elec- 
tronic and the printed media with respect 
to their capacity for diversity (the greater 
number of electronic originators being 
compensated for by the printed media’s 
susceptibility to scanning and random 
access), I see no justification for signifi- 
cantly different rules regarding govern- 
ment intervention for the purpose of 
achieving diversity. Shall we, then, have 
government intervention in both categories 
of media or in none? 


II. What Kind of Intervention? 


Needless to say, I would opt for inter- 
vention if I could only be sure that I, or 
someone with my wisdom and insight, 
would be exerting the influence. But such 
awesome power lodged in other hands 
would be unsafe; and even if the power 
were not abused in the ordinary sense of 
that word, it is likely to be trivialized as I 
think is the case with the “fairness doc- 
trine” as administered by the FCC. If the 
FCC’s frequent references to the doctrine 
in the abstract are taken seriously, one 
must conclude it is a pervasive and de- 
manding requirement that all sides of ar. 
issue be presented if the issue is treated at 
all, Yet the abstract doctrine has so rarely 
been invoked with operational conse- 
quences (either fines or license denials) 
that one has difficulty taking the abstrac- 
tion seriously. Some broadcasters appear 
to ignore it; others accord it ritualistic ob- 
servance by broadcasting “opposing 
views” selected on the basis of their ab- 
surdity. As the court and administrative 
rulings discussed earlier illustrate, the 
occasional operational invocation of the 
doctrine has promoted not diversity but 
homogeneity. 

More vigorous, purposeful intervention 
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is a frightening prospect unless the levers 
are in hands of saints with great wisdom, 
and such men are in very short supply, 
particularly in government agencies. De- 
plorable as both sets of media are and have 
been in my judgment, I see no basis to 
hope that government intervention would 
improve that performance even slightly. 
To the extent there is a problem with the 
media, it is the same with respect to both 
sets: virtually total domination by a mid- 
dle-of-the-road, middle-class point of view, 
articulated at a cocktail party level of 
sophistication, and slicked over with the 
superficial moralisms of journalism schools 
Why this should be so is not hard to ascer- 
tain: it represents that which will offend 
the smallest number among the audience. 
It is a manifestation of the now-familiar 
problem of audience division explained 
twenty-odd years ago by Peter Steiner. 
That phenomenon is exhibited by the 
mass-circulation printed media, as well as 
by the electronic media, for although sub- 
scription fees are charged, these fees are 
dominated as a revenue source by adver- 
tising fees which are a function of circula- 
tion. It is at least consistent with this 
causal ascription to suggest that the prob- 
lem seems to be at its worst on network 
television. For it is this segment of the 
media which is most severely confronted 
with the need to appeal to a mass audience 
whose members are able to register only 
marginal preferences through an on/off 
switch and have no market in which to 
register the intensity of their preferences. 
The spokesmen for that particular sub- 
section of the media have even converted 
the difficulty to a virtue in their own. 
minds: Eric Sevareid, a newscaster for the 
Columbia Broadcasting System, has 
warned ominously of the danger of 


moving toward the condition of France 
before World War II when 1 lived there. . 
It was a nation of critics. Government 
was conducted in the front pages of the 
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papers, about 47 of them, published in 
Paris every day. Nothing could get 
done. It was a kind of political/intel- 
lectual anarchy. So I would say that 
the immediate danger...is not the 
possible restrictions of communications 
monopoly but the reverse—the degener- 
ation of public affairs journalism into a 
kind of Tower of Babel. [pp. 54-61] 


There is every reason to think that gov- 


ernment intervention would not lessen but. 


rather exacerbate this problem, for the 
dominant pressure of a mass democracy 
has very much the same features. as audi- 


ence division on a free medium: a struggle 
to capture the middle, waged at a level of > 


sophistication comprehensible to the mid- 
dle, in which minorities are easily ignored. 
Thus government intervention, even under 
the aegis of a benign administration, in 
that part of the media which attempts to 
achieve a broad appeal constitutes carry- 
ing coal to Newcastle. As applied to more 
specialized segments of the media, inter- 
vention has in the past and probably will 
continue to suppress diversity. As to both 


segments, it carries a threat of worse con- 


sequences if administration should cease to 
be benign. 

If, however, the historic attitude toward 
a free press is not to spread from the 
printed to the electronic media, if govern- 
ment intervention in both media is the 
wave of the future, then I would be in- 
clined to argue that the second-best situa- 
tion might well be represented by a 
“fairness” type of intervention in elec- 
tronic media and an “access” type inter- 
vention for the printed media. The argu- 
ments against an access-type intervention 
as to the electronic media are quite power- 
ful. Precisely because the electronic media 
lack the characteristics of random access 
and susceptibility of scanning, one who 
exercises the prerogative of free access in- 
trudes himself upon an audience which can 
be described as captive. The audience 
member cannot simply flick his eye across 
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that column or that page and get on with 
the balance of what that station has to 
offer. Thus, in the context of broadcasting, 
one man’s freedom of access becomes an- 
other man’s lack of freedom to ignore. 

It seems even more clear that we should 
not tolerate in the electronic media both 
freedom of access and a continuation of 
the “fairness doctrine,” for that combina- 


tion would. require the broadcaster first to 


provide an opportunity for the expression 
of idiosyncratic views and then, at his own 
expense in terms of opportunity cost, to 
present a balancing presentation. Appar- 
ently it.was this prospect that led the Su- 
preme Court to rule against the right of 
access-in its 1972 decision involving the 
Democratiz National Committee and the ' 
Business Executives Move for Vietnam 
Peace and, on the other hand, two net- 
works and a broadcaster. Throughout its 
opinion the Court assumed that, if it were 
to recognize a constitutional right of ac- 
cess, the FCC-imposed “fairness doctrine” 
would nevertheless remain in place with 
the consequence I have already suggested 
(SCR, 1972, 93, 2080). 

In the case of the printed media, how- 
ever, the reader does retain his right to 


- ignore, and the right of access, certainly if 


conditioned on payment of the publisher’s 
usual advertising rates, would appear to be 
a far less onerous solution than any gov- 
ernmental attempt to impose and admin- 
ister a “fairness doctrine” ən publishers. 
It may be worth noting in this context 
that several states have long had on their 
statute books a highly specialized kind of 
“free access” provision, generally known 
as a “retraction” statute. These statutes, 
however, provide access only in a very 
limited sense. If a newspaper publishes a 
defamatory attack and if its victim de- 
mands a retraction, then the paper may, 
at its option, publish a retraction in its 
own words. In a.subsequent suit by the 
victim for defamation, the paper is pro- 
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tected against certain types of damages if 
it has published a retraction, tut it re- 
mains exposed to a wider range of damage 
liability if it publishes an inadequate re- 
traction or none at all. Obviously such 
statutes create so limited a version of ac- 
cess that their history sheds little light on 
the behavioral changes that would be 
wrought by a statute imposing a general 
obligation to sell space, for example, at 
regular advertisement rates for the dis- 
semination of social or political messages. 
But the long acceptance of “retraction” 
statutes may suggest that a broader access 
statute would not be held in violation of 
the First Amendment. 

A case recently decided by the Florida 


courts (and not yet published by court > 


reporting services) may.prove to be more 
significant.5 A Florida statute was in- 
terpreted as affording a right of reply with- 
out cost to a candidate for public office 
who had been criticized by the Miami 
Herald. The U.S. Supreme Court, to which 
the case has been appealed, will soon rule 
whether such a statute is consistent with 
the First Amendment. A decision invali- 
dating the statute would, for the moment, 
perpetuate the paradox under which the 
many electronic voices in a locality are 
regulated while the few print voices are 
not; but it would pave the way for resolu- 
tion of the paradox along traditional free 
speech lines by preserving the opportunity 
for the Court to abandon the Red Lion 
doctrine. To uphold the statute would be 
to resolve the paradox by accepting gov- 
ernment controls over printed media. 
Thus, we can expect a Supreme Court de- 
cision this spring which may markedly 


5 Tornillo v. Miami Herald Publishing Co. 
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alter the tradition of free speech in the 
United States. 
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DISCUSSION 


Bruce M. Owen, Stanford University: 
Our rebellious colonial forefathers seem to 
have believed that the press must be kept 
independent of government in order to avoid 
tyranny. Accordingly, the First Amendment 
says that the government should not regu- 
late the marketplace of ideas. Recent Su- 
- preme Court decisions and long-standing 
Federal Communications Commission 
(FCC) policies have the opposite effect. The 
law now is that the government has a posi- 
tive obligation to ensure that the public is 
“informed,” largely hy broadcasters acting 
under government license as fiduciaries of 
the public. According to the Court, there is 
no public right of access to the airwaves. 
This paternalistic attitude is at variance with 
the “principle” of the First Amendment, 
even though it is the current legal interpre- 
tation of the Amendment. 

The principle of tae First Amendment 
presumably is that there should be “‘free- 
dom” (from government) in the market- 
place of ideas and in the expression of ideas. 
A plausible corollary is that there ought also 
to be freedom from private restraints in this 
market, 

There is an interesting set of connections 
between freedom and the economist’s notion 
of competition. In a sense, perfect compéti- 
tion is the antithesis of freedom (for pro- 
ducers), since each economic agent is faced 
with a choice set containing only one alter- 
native which permits survival. Monopolists 
are not constrained by this survival mecha- 
nism if they are protected by entry barriers 
and from take-over kids and accordingly 
have some freedom to make different choices 
consistent with survival. But the First 
Amendment principle is concerned not only 
with the production of information and ideas 
but also with their consumption, and here it 
is clear that greater competition (or at least 
a greater number of producers) is likely to 
lead to greater freedom of choice. Product 
differentiation in this market is not only in- 
evitable but desirable. 

The industrial organization of the mass 
communications media is of greater than the 
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usual importance because of its implications 
for freedom of expression. Actually, we know 
quite a lot about media structure and tech- 
nology. Most cities have only one daily 
newspaper firm, and this circumstance is ex- 
plained by the tension between economies of 
scale in printing and distributing newspapers 
and the product differentiation which re- 
sults from monopolistic competition in satis- 
fying varied tastes and a geographically dis- 
persed population. Most consumers have ac- 
cess to three or more television stations and 
dozens of radio stations, and this is explained 
by the FCC’s spectrum allocation policies. 
There are three television networks, and this 
is explained both by the FCC’s spectrum poli- 
cies and by the economies of scale of distrib- 
uting collective goods (programs) over large 
audiences. It seems generally to be true that 
in the transmission stage of most mass media’ 
there are significant economies of scale, and, 
it also seems generally to be true that the 
owners of this stage (broadcast licensees, 
newspaper publishers) also control (or are 
legally compelled to control) access to their 
media, and thus the selection of messages. 
In this way, the industrial structure of the 
transmission media affects freedom of ex- 
pression bv producers of ideas (who are 
mostly atomistic) and the freedom or range 
of choice of consumers of ideas: the econom- 
ics of this structure dictate fewness and 
market power for the gatekeepers of the 
media. By contrast, some transmission. me- 
dia with significant degrees of concentration 
—for example, the telephone company and 
the post office—do not control the content of 
messages. 

The standard liberal approach to the 
problem of market power and fewness in the 
mecia is, first, to increase the “number of 
voices” by a policy of deconcentration, sub- 
sidization of new entrants, and increased ac- 
cess, and, second, to increase the vigor of 
government regulation. Thus one hears of 
proposals to break up joint newspaper- 
television interests, to bring antitrust suits 
against newspaper mergers and newspaper 
chains, to increase funding for public broad- 
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casting, to legislate a right of access to news- 
papers for editorial advertisements; and to 
impose government restrictions on television 
violence, cigarette commercials, and the 
like. Curiously, the Nixon administration 
attacks on the powerful “Eastern Media 
Establishment” were seen as antiliberal, 
and it is even argued that only a large, 
powerful and protected press can hope to 
supply a viable countervailing force to gov- 
ernment power. This poses an interesting 
research issue: Is a highly concentrated press 
better able to perform its political role than 
a competitive press? The answer is far from 
obvious. For instance, a competitive press 
may be “weak” in relation to government 
efforts to suppress dissent by lies or by direct 
control of information flow, but a powerful 
concentrated préss provides a barrier to 
antiestablishment ideas and, more impor- 
tant, presents the very rationale required for 
governmeiit intervention, a rationale, which 
has always been the mainstay of broadcast 
regulation. (There is a considerable anomaly 
in our present approach since we regulate 
the most numerous local media, broadcast- 
ers, but not the least numerous, newspapers.) 

The real key to the First Amendment prin- 
ciple in the communication industries ap- 
pears to be vertical integration. Economies 
of scale in transmission are antithetical to 
freedom of expression only if the few sup- 
pliers of this service also control access and 
content. When they do, control of access and 
content is translated into a legal, if not a 
logical, rationale for content regulation. In 
some media, for instance newspapers, it may 
not be possible to separate control of trans- 
mission from control of access and content. 
But in others, for instance cable television, 
such a separation may be both possible and 
beneficial. Giving concentrated transmission 
media some common carrier obligations may 
be a reasonable compromise between private 
and public restraint. 

If the goal of the First Amendment really 
is to prevent government intervention in the 
press (or the information industry), and if 
this principle extends to the point of allowing 
government to intervene structurally so as to 
reduce private restraints on the competitive 
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flow of information, then a number of quite 
obvious policy initiatives are available. One 
can begin by following Ronald Coase’s sug- 
gestion that we auction off the radio spec- 
trum. We can go on to remove the silly rules 
against pay-television and most of the pres- 
ent structure of broadcast regulation. We 
can decentralize or perhaps abolish public 
television. We can encourage the growth of 
cable television and be sure that there is no 
anticcmpetitive restriction of access to it. 
We can permit competition in the postal 
service. Each of these things would go some 
way towards increasing competition among 
transmitters of messages, which is the only 
sector in our communication system where 
there is any “natural” constraint on supply, 
competition, or freedom. Each of these 
things would also significantly disturb exist- 
ing equities. F 

Competition, or at least monopolistic 
competition, in the production and con- 
sumption of ideas and information is plau- 
sibly: consistent with freedom of expression, 
and arguably essential to. it. Whatever the 
current legal meaning of the First Amend- 
ment, we are all presumably in favor of 
freedom of expression. It seems perfectly 
plain that regulation, in the words of an FCC 
judge, “is not and never can be a substitute 
for competition.” Therefore the proper re- 
sponse to elements of monopoly power in the 
media is not regulation but increased com- 
petition. In this particular industry we ought 
even to consider seriously the possibility 
that scale economies should be given upy if 
necessary, in order to increase effective com- 
petition, although it is not obvious how to do 
this' without also destroying or distorting 
incentives. If there is any role here for gov- 
ernment, it is the pursuit of policies which 
reduce the structural barriers to increased 
competition in this industry. The illogic of 
government regulation of the media in the 


context of the First Amendment should not 


be perpetuated when there are better alter- 
natives. The nature of these alternatives is 
perfectly clear. Why are they not pursued? 
One reason is simply that many people do 
not believe either in free markets or in the 
First Amendment. I have heard a dozen 
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ECONOMIC EDUCATION , 


Developing Independent Problem-Solving 
= Ability in Elementary Economics 


By Renvics Fets* 


Reversing the usual order, I shall start 
by summarizing and then elaborate. To set 
priorities among the multiple objectives of 
the elementary course in economics, I pro- 
pose putting on center stage the training of 
students to analyze economic policy issues 
for themselves. I further propose that 
course content be governed by usefulness 
for analyzing policy issues, that familiarity 
with the vast volume of material in typical 
textbooks be sacrified in favor of mastery 
of a restricted number of principles and 
concepts, that certain economic principles 
now subordinated by textbooks be empha- 
sized, and that certain other principles 
emphasized by textbooks be pruned. I pro- 
pose to achieve the central objective by 
providing students with a detailed state- 
ment of high priority concepts and princi- 
ples to be mastered, by emphasizing the 
case method of instruction, by furnishing 
students with a standard operating pro- 
cedure for analyzing policy issues, and by 
requiring them to write position papers 
and take tests on policy issues different 
from those discussed in class. 


* Professor of economics, Vanderbilt University, and 
Secretary-Treasurer, American Economic Association. 
Special thanks are due the Joint Council on Economic 
Education for financial support of the experimental 
course in elementary economics on which this paper is 
based. Among those who made helpful comments on the 
paper itself are G. L. Bach, Robert L. Heilbroner, 
Mark R. Killingsworth, John Siegfried, and Douglas 
Wagner. Ofthe many, many people who contributed to 
the experimental course, it would be gross ingratitude to 
fail to mention Ewing P. Shahan and Robert G. Uhler. 


I. Toward a Liberal Education 
My proposed primary objective of ele- 
mentary economics derives from the pur- 


_ pose of a liberal education. Liberal means 
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free. A liberal education frees students’ 
minds from the shackles of their own nar- 
row experience. Such liberalization can be 
achieved by teaching students new ideas 
and by training them to think for them- 
selves. College coursés, including those in 
economics, commonly emphasize the for- 
mer and neglect the latter. Everyone 
agrees that a student should learn how to 
use his head, and we all applaud when one 
in fact does so. But instead of training him 
in mental skills, we concentrate on fa- 
miliarizing him with as many ideas as we 
can, giving him little guidance or training 
in the skill of using them. This is a facet of 
a wider phenomenon. Universities are 
rarely surpassed «d seldom equaled at 
transmitting knowledge, but they are 
readily equaled and often surpassed at de- 
veloping skills. (The chief exceptions are 
athletic skills, particularly football and 
basketball. The reason is the reward struc- 
ture and motivations of coaches.) To ac- 
quire knowledge of French literature, go to 
college; to learn to speak French, go to 
Berlitz. 

Why should the main objective center 
on economic policy rather than economic 
theory? In principle, a person with a liberal 
education might take a lively interest for 
the rest of his life in economic theory 
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rather than policy, but in practice a person 
with one semester or one year of elemen- 
tary economics will promptly forget the 
theory unless he has developed an interest 
in applying it to what he reads in news- 
papers and magazines.’ For purposes of a 
liberal education, theory and application 
must go hand in hand. Learning to apply 
theory independentiy, moreover, is very 
difficult. We cannot assume that if stu- 
dents learn theory they will automatically 
know how to apply it.? It is vital for us to 
take on the job of helping them learn how 
to do it. 

To avoid misunderstanding, let me be 
„explicit that theory is basic to the ap- 
proach proposed here. The stress on prob- 
lem solving, especially applied problem 
solving, is complementary to theory rather 
than competitive with it. Too many prin- 
ciples courses today are watered-down 
versions of intermediate theory and carry 
theory to the point cf zero, possibly nega- 
tive returns. Even students who know 
they will be continuing their studies be- 
yond the principles course need instruction 
in what to do with it. 


II. Content of the Elementary Course 


To choose development of independent 
problem-solving skill as the central objec- 
tive is a radical proposal. A majority of 
students would rather memorize than 
think. Their wishes coincide with the prac- 
tice of many of their teachers. But if my 
proposal is accepted, certain consequences 
follow for the content of the elementary 
course. Encyclopedic coverage of the en- 
tire field of economics must be sacrificed in 
favor of mastery of a highly select list of 
concepts and principles. To use theoretical 


2 In his lasting-effects study, Phillip Saunders found a 
striking correlation between understanding of economics 
by alumni and the reading of certain periodicals de- 
voted to news about business and economics. This evi- 
dence can be interpreted in several different ways, but 
itis at least consistent with the statement in the text. 

2 See Fels and Uhler, pp. 30-31, for an embarrassing 
illustration. 
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skills to solve problems requires greater 
mastery of the tools than is needed.. to 
answer typical examination questions test- 
ing familiarity with them. Drastic reduc- 
tion of coverage would be desirable even 
under the conventional central objective 
of teaching as much theory as possible. It 


. would be better for students to master a 


limited amount of theory than gain vague 
familiarity with all of it quite apart from 
what they are going to do with their 
knowledge, if anything. But when prob- 
lem-solving skill is made the central objec- 
tive, cutting down on content becomes 
imperative, and, as detailed below, the 
theoretical tools to be emphasized are 
changed markedly. 

To say that the content of the elemen- 
tary course should be reduced is trite. It is 
a cliché repeated endlessly and ignored 
endlessly. That is the way clichés arise. A 
truth that is universally acted on does not 
become a cliché. It is the obvious truth 
that is ignored that gets repeated ad 
nauseam. To go beyond what is trite but 
true, trairing students to deal with policy 
problems must’ mean selecting from the 
economist’s kit those tools most useful for 
a liberally educated person who has stud- 
ied economics for a year or less. The test of 
whether to include or omit a particular 
concept is not its importance to the pro- 
zessional economist nor its profundity nor 
‘ts place ir: an esthetically elegant theo- 
zetical structure. The test is its usefulness 
zo the layman in comparison with the time 
and effort he must take to learn it—to wit, 
its benefit-cost ratio, 

Applying this benefit-cost test has led 
me to some familiar conclusions and to 
some surprises. In macroeconomics, text- 
books commonly emphasize the right con- 
cepts and principles, but microeconomics 
teaching needs a major reordering of pri- 
crities. First, a number of concepts deserve 

3 Namely, GP, the multiplier, Keynesian equilib- 
rum, money creation, and the instruments of monetary 
and fiscal policy. 
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much less emphasis than they now receive. 
The theory of consumer choice, though it 
is a pillar of economic theory, is of too 
little use at an elementary level to warrant 
the time required to teach it. The basic 
concepts of marginalism have merit, but 
complex diagrams embodying the theory 
of the firm and of marginal productivity 
do not survive the cost-benefit test. On the 
other hand, supply and demand analysis 
turns out to be remarkably robust, appli- 
cable to a wide variety of problems not 
conforming to the strict requirements of 
perfect competition. Social cost, social 
benefit, externalities, and income distribu- 
tion deserve far more emphasis than they 


now get. Finally, elementary texts must - 


discuss certain issues more clearly. Econo- 
mists are quite rightly efficiency nuts, but 
the concept of allocative efficiency must be 
taught at a much simpler level than that 
required to prove that perfect competition 
leads to an ideal allocation of resources. 
The deceptively simple distinction be- 
tween current and constant Collars re- 
quires careful attention. Rationing as a 
function that any economic system must 
perform has to be separated out from the 
familiar what, how, and for whom. 

Students, moreover, need to be told pre- 
cisely what theoretical tools thay are ex- 
pected to master. The extent of the ma- 
terial specified should be. strict_y limited, 
and students should be helc to high 
standards of mastery.‘ 


III. Instructional Approaches 
The case method, which came to domi- 
nate the teaching of law and. business ad- 
ministration decades ago, has been slow to 
catch on in economics. But it has great 


potential for our field, and in recent years ` 


t For more precise specifications, see the Glossary in 
Fels and Uhler, pp. 159-169. For an earlier attempt, see 
Fels 1955, pp. 923-25. a. 

Heilbroner in a letter has suggested zhat I “add a 
word about the need to instill a critical view towards the 
yostulates of economics as another task for the intro- 
juctory course. There is an awful temptation to swallow 
che received substance whole.” 
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there has been an upsurge of interest in it. 
In the case method, the student is given 
real-world problems. He is expected to ap- 
ply to these problems not only the theo- 
retical knowledge he has acquired, but also 
the analytic methods characteristic of his 
field. Often there are no clearly right or 
wrong answers to the questions raised in a 
case: the object is to develop and to high- 
light the role which values and norms must 
play in the formulation of policy.® Failure 
to use the case method in economics in the 
past has meant that we have filled our 
students full (if not overfull) of abstract 
theory but have failed to train them to 
apply it. Even in recent years, when eco- 
nomics teachers have responded to stu- 
dents’ demands for “relevance,” so-called 
cases’ have often been used merely to 
illustrate how theory is applied by econo- 
mists to problems like pollution, popula- 
tion, the drug traffic, and prostitution, 
rather than to develop the student’s own 
skill and judgment. 

Why has the case method been slow to 
catch on in economics? The main reason 


5 A pioneering attempt was made by Aaron W. War- 
ner and Victor R. Fuchs. More recent efforts have been 
made by James S. Duesenberry and Lee E. Preston; 
C. T. Sandford and M. S. Bradbury; Kenneth W. Clark- 


son and Courtenay C. Stone; G. F. Papanek, D. M. ` 


Schydlowsky, and J. J. Stern; Milton H. Spencer (pp. 
296-307 and 667~77); Richard E. Attiyeh, G. L. Bach, 
and Keith G. Lumsden; Robert V. Horton; Donald L. 
Sjoquist; Lumsden; Klaus Stegemann and Walter 
Hettica; and Fels and Uhler. 

6 This is the sense in which the term “problem solv- 
ing” is used in the title to this paper. The student ap-- 
proaches a policy issue with a set of value judgments 
and perceptions, not necessarily accurate, about the 
world în which he lives. Solving a problem requires that, 
within the constraints of what he knows, the student 
choose a policy option consistent with his value judg- 
ments. 

7 The word “case” has unfortunately become ambigu- 
ous, but the term “case method” is reasonably definite. 
(Even in law schools, however, the case method can 
degenerate into calling on the student to regurgitate the 
facts and findings of a law case instead of asking him to 
reason out for himself what the judge’s decision should 
be.) Except for some of the references in the preceding 
footnote, the word “case” in this paper will always refer 
to a real-world problem with the student asked to 
work out the solution. 
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has been the existence of a well-developed 
body of theory which teachers have 
wanted to teach and students have been 
content to memorize.’ But to an important 
degree, the reason has been the difficulty of 
writing good cases, or rather in writing 
good questions and sample answers. Find- 
ing suitable material for cases in news- 
papers and magazines is not especially 
hard. The trick is to write questions that 
are intellectually stimulating, yet within 
the capabilities of beginning students. 
Enough progress has now been made in the 
technique of case preparation to warfant 


asserting that the central objective of the. 


elementary course proposed at the begin- 
ning of this paper can be achieved. More 
precisely, it can be achieved to a sufficient 
degree to warrant making it the central 
objective.® 

At Vanderbilt University, we have been 
working on the case method for several 
years under a grant from the Joint Council 
on Economic Education. Our experience 
indicates that two different kinds of cases 
are needed. The simpler kind calls for the 
student to use his knowledge of economic 
principles to interpret and evaluate an 
article from a newspaper or a magazine.’® 


5 Economics teachers have correctly regarded the 
teaching of economic theory as their first duty. In 
contrast, when the case method first caught on in bus- 
iness schools, there was available very little in the way 
of principles to teach. The best that business schools 
could do was to make students wrestle with hundreds 
of genuine business problems. As social science and 
mathematics have come to be applied to business prob- 
lems, the case method has properly been downgraded, 
but it remains a powerful teaching tool. Economics, in 
contrast, has long had a well-developed body of theory 
which will continue to be the central core of under- 
graduate courses, but it needs to be enhanced by the 
use of the case method. 

? For some of the evidence, see Horton, Lumsden, and 
Sjoquist. 

10 For example, the student is given an excerpt from 
President Nixon’s speech of August 15, 1971, announc- 
ing his New Economic Policy, in which he said, “Tax 
cuts to stimulate employment must be matched by 
spending cuts to restrain inflation.” The student is 
asked if he agrees. This is a suitable question for class 
discussion. Enough students can answer it correctly to 
show that it is not too hard, but all students benefit 


MAY 1974 


Only after students have had some train- 
ing in such straightforward application are 
they ready for the more difficult task of 
thinking through their positions on policy 
issues. To get them beyond mere rational- 
ization of preconceptions and to make sure 
they learn to approach policy issues sys- 
tematically, students need to be trained to 
use a standard operating procedure. The 
procedure we teach has five steps: first, 
define the problem needing to be solved; 
second, list the main goals or objectives to 
be sought, the principal policy options, 
and the economic principles and concepts 
likely to be most useful in the succeeding 
steps; third, analyze the likely conse- 
quences of each of the policy options in 
turn; fourth, evaluate the options accord- 
ing to each of the goals in turn; and finally, 
come to a conclusion on the issue based not 
only on the evaluations but also on trade- 
offs among the goals.!! 

Learning a skill requires practice. Stu- 
dents can be given practice in problem 
solving through class discussion of cases, 
through frequent quizzes requiring them 
to analyze new cases as well as ones they 
have already studied, and through the 
writing of short position papers. Alterna- 
tively, the Keller system of personalized 
self-paced instruction can be used (see 
Fred S. Keller; see also J. S. McMichael 
and J. R. Corey). But practice is not 
enough. Practice does not make perfect 


from discussion leading to explicit explanation of the 
inconsistency in the speech. For further examples, see 
Fels and Uhler, pp. 18-33, 72-83, 113~117, and 132-35. 

"For details, see Fels and Uhler, pp. 34-47 and 
84-91. Three comments on the standard operating pro- 
cedure are in order. First, since it can be used for any 
problem requiring decision, its value for a liberal educa- 
tion transcends economics. Second, training students to 
use it may have the undesirable side effect of leading to 
woodenness in their position papers and answers to 
examination questions. I believe, though, that the side 
effect is not serious. If, as is to be hoped, the students 
continue to approach policy issues systematically after 
the coursé is over, the woodenness will disappear. Third, 
the procedure has an implication for course content: the 
need for including explicit discussion of economic value 
judgments. 


VOL. 64 NO. 2 


unless it is accompanied by quick feed- 
back—praise for what the student. does 
right, suggestions for how he could do bet- 
ter, correction of errors. Quizzes must be 
returned promptly with numerous com- 
ments; papers must be revised and im- 
proved in response to constructive criti- 
cism. Teaching a skill requires patience 
and tolerance. Learning to skate on ice 
means falling down; learning to solve eco- 
nomic problems means making blunders. 
The instructor in either case must be pa- 
tient, tolerant, and encouraging. 

` These how-to-do-it comments are inci- 
dental to my main theme. They have been 
included because selection of ends cannot 
be divorced entirely from availability of 
means. No goal, however worthy, should 
govern action if there are no means for 


achieving it. It was therefore incumbent 


on me to sketch a roadmap for reaching 
the destination. But the main thrust of 
this paper is to respond to R. A. Gordon’s 
unpublished comments at last year’s ses- 


sion on economic education. He chided the. 


Committee on Economic Education for 
concentration on teaching methods and 
neglecting the crucial problem of course 


content. His criticism was just. Teachers: 


of economics all too often proceed on the 
basis of tacit assumptions about objec- 
tives, assumptions that would not stand 
up under critical examination. I have 
argued that the central objective of the 
elementary course should be developing 
independent problem-solving ability. To 
adopt that objective as the guiding princi- 
ple for course content would help eliminate 
the common error of overloading the ele- 
mentary course and lead to the maximum 
contribution to a liberal education. 
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Computer-Aided Instruction for Large 
Elementary Courses 


By BERNARD H. Booms AnD D. LYNNE KALTREIDER* 


Large classes are an important element 
of higher education in the United States 
today. Pressures of increased enrollment 
and shrinking financial support are likely 
to insure the continued existence of large 
classes in our ‘colleges and universities, 
even though a sizable proportion of both 
students and faculty view this technique 
of instruction as unsatisfactory. 

With increased size have come changes 
in the organization, atmosphere, activity, 
and acceptability of the classroom scene. 
In the typical large enrollment course, the 
professor meets the students en masse 
several times a week for lectures and dem- 
onstrations, and once a week the students 
are expected to attend small recitations 
sections (thirty to forty students), usually 
conducted by graduate assistants. The pro- 
fessor has very little opportunity to call on 
students in class or to administer weekly 
tests. Because of the size of the class, the 
monitoring of student performance is 
normally limited to one or two midterm 
examinations of one hour each in length, 
plus a final exam. The sheer size of these 
big sections influences not only the opera- 
tion of the course but also the atmosphere 


* Associate professor of economics, The Pennsylvania 
State University, currently on leave, Economist in 
Residence, City Manager’s Office, Tacoma, Washing- 
ton; and research assistant, Institute for Research on 
Human Resources, The Pennsylvania State University. 


The original acknowledgements for this paper covered > 


- one complete page; however, the editor of this Review 
_ would not allow the authors to share the blame so 
widely. Nevertheless, two people who helped with this 
experiment must be mentioned——Robert Posatka and 
Roger Tellefsen, research assistants, Department of 
Economics, The Pennsylvania State University. 
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in which it is conducted. In large classes, 
flexibility and degrees of freedom available 
to the instructor and the students are fre- 
quently lost. 

Aware of this dissatisfaction with typi- 
cal large class instruction, we attempted. to 
find a system for teaching large classes 
which would grant maximum. freedom and 
responsibility to the individual student; 
help the student to develép regular study 
habits, yet at the same time reduce his 
anxiety; give the student more than one 
chance to demonstrate a grasp of the ma- 
terial; increase his learning; and engender 
in him a more positive attitude toward 
economics in particular and university 
training in general. 

The Computer Generated Repeatable 
Testing (CGRT) System described here is 
similar to, that developed by Allen C. 
Kelley at the University of Wisconsin, al- 
though Kelley’s TIPS program functions 
to a large extent as a study aid—informa- 
tion on the students is collectéd petiodi- 
cally, and this information is used to gen- 
erate individualized assignments—while 
the CGRT System relates to the entire in- 
structional process, including grading. 
This is just one of numerous new com- 
puter-assisted teaching systems being tried 
in many fields throughout the country. (A 
list cf these ts currently being compiled by 
International Business Machines.. When 
we were contacted in 1972, the list already 
included forty programs.) 

A computer-managed teaching system 
used by Donald Jensen at Indiana Uni- 
versity in 1968 led to the CGRT expeti- 
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ment.! During the 1971-72 school year, a 
modification of Jensen’s computer-man- 
aged teaching system was tested and 
evaluated in an introductory macroeco- 
nomics class of 320 students at The Penn- 
sylvania State University. The class—16 
percent female and 84 percent male—had 
an average College Entrance Examination 
Board-Scholastic Aptitude Test (CEEB- 
SAT) score (verbal and math combined) 
of 1096. The results were very encouraging. 


I. Description of the CGRT System 


The backbone of the CGRT System is a 
testing-teaching setup that is im>lemented 


via the computer. Testing is used both for . 


monitoring student performance and for 
assisting students in the learning process. 
Each week the instructors administer tests 
on a new section of material. The tests, 
generated via the computer and repeat- 
able, are coupled with a tutoring service 
that is staffed by graduate assistants. The 
remaining elements of the CGRT System 
are the traditional parts of a college course 
—the reading material and the lectures. 
The system encourages flexibility on the 
part of the students since they have some 
control over their own progress through 
the material and considerable discretion 
over when and how often their perfor- 
mance will be monitored. The system is 
powerful and “fair,” in that it provides the 


student with more than one cpportunity . 


to be evaluated on a given body of ma- 
terial. The system allows stucents to re- 
peat the tests with the highest grade 
counting without penalty. While encourag- 
ing student independence and individual 


1 The experiment itself was based on an idea devel- 
oped by two Brazilian and’ two U.S. psychologists in 
1964, although Jensen was apparently the first to at- 
tempt a computer-managed version of the teaching 
system. It was because of Jensen’s interest and generous 
assistance that the program could b2 employed in 
economics. The CGRT program used was a modified 
version of that developed by Jensen and Frankin 
Prosser at Indiana University. 


ECONOMIC EDUCATION 409 


responsibility by allowing students to 
schedule their own repeat examinations 
within each week, the CGRT System, at 
the same time, establishes a routine (self- 
paced) study pattern for students and 
makes demands of them. The system is 
personalized—one-to-one interaction is 
provided through a tutoring arrangement, 
available to all students desiring it. 
Finally, the computer management of the 
course enables course instructors to have 
greater time for contact with students. 

The experimental course involved three 
regularly scheduled class periods per week. 
Two lecture periods plus assigned readings . 
made up the instructional unit; the third 
class period each week was used for testing. 
If the student was unhappy with his per- 
formance ori a test, he could take addi- 
tional tests on the same material up to two 
times during the following week. 

Each examination, designed to cover all 
the material in the instructional unit as 
well as some material covered earlier, was 
prepared by computer from a question 
bank of approximately 4,000 multiple- 
choice questions which had been selected, 
numbered, coded by instructional unit, 
and punched on computer cards. In addi- 
tion, answers, comments, and’ textbook 
page references were punched on computer , 
cards with proper identifying codes. Each 
examination, composed of fifteen multiple- 
choice questions, was a stratified random 


sample of the questions stored in the - : 


computer. 

Repeat testing was conducted in a spe- 
cial testing room, open twenty-four hours a 
week and manned by two undergraduate 
assistants. As the student signed in, he 
received a test and an optical scanner 


‘mark-sense sheet. After completing the 


test and turning in the mark-sense sheet, 
the student received a matching answer 
sheet from which he could grade himself, 
thereby receiving immediate feedback on 
his performance and obtaining references 
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to specific pages in the text and additional 
comments. Whenever the testing room was 
open, a graduate assistant was available 
for consultation in an adjacent room. 
The completed mark-sense answer sheets 
were passed through an optical scanner to 
obtain student answers in punch card 
form. The cards were then compared by 
computer with the answer keypunch 
cards, and student grades were recorded. 
A printout of student numbers and each 
week’s exam results were posted each 
week, along with a printout of the highest 
score for each set of tests for each student. 
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‘IL. Evaluation of the CGRT System 

Costs. It is difficult to compare accu- 
rately the costs of computer-generated in- 
dividualized tests with those of conven- 
tional printed tests. However, in view of 
the costs of paper, printing, secretarial 
services, and processing, we estimate that 
the average cost per fifteen-item conven- 
tional test was $0.11. Our estimate of the 
cost of a fifteen-item computer-generated 
test, $0.147, was based on program read-in 
time, test generation costs, record keeping, 
mark-sense forms, optical scanner reading, 
and computer sorting. (See Table 1.) 


TAELE 1—Cost COMPARISONS 








Cost Estimates Conventional Method* 


Cost Estimates, CGRT Method? 




















Item Total Cost Cost/Test Item Total Cost Cost/Test 
Preparation . Preparation 
Paper $1.80/1,000 sheets $ 5.40 $.0054 Computer Generation 
Printing Supplies Program read-in time, 
6 sec. @ $.12/sec. $  .72 $.00072 
Stencils $,22/ea 65 
Ink 35 Test Generation 
— Ave. time/test, .400 
Total $1.00 1.00 001 sec. @ $.12/sec. $ 48.00 .048 
Secretary Services @ $3.25/hour 14.63 .0146 Records (lines printed) 
Ave. records,/test, 80 
Typing (including @ $.05/100 records 40.00 .040 
rough draft) 1.5 hours ~ 
Mimeographing 1.0hour 
Collating 2.0 hours 
Total 4.5 hours 
Processing Processing 
Mark-sense forms $6.46/1,000 forms 6.46 0065 Mark-sense forms 6.46 00646 
Grading Grading f 
Optical Scanner Reading 40.00 .0400 Optical Scanner Reading 40.00 .040 
Optical Scanner Scoring 40.00 -0400 Computer Scoring 
: (Ave. time/test, 05sec. 10.00 .010 
@ $.12,/sec.) 
Summary Program 2.00 .0020 | Summary Program 2.00 .0020 
Total $109.49 = $.1095 Tota! $147.18  $.14718 


Average Cost Per Test Conventional Method: $0.11 





Average Cost Per Test CGRT Method: $0.147 





a Based on 1,000 three-page tests. 


b Based on 1,000 three-page tests of the conventional type. The initial, one time, start-up costs of the CGRT System 


are not included in these calculations. 
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. There appears to be little hope that the 
CGRT System will lead to lower total 
testing costs both because the System en- 
tails a higher estimated per unit cost and 
also because with the CGRT System, the 
amount of testing is much greater. 


The student viewpoint—immediate. An - 


effort was made to evaluate the CGRT Sys- 
tem both objectively and subjectively. The 
Test of Understanding College Economics 
(TUCE) was administered at the end of 
the first week of the course and again at 
the end of the term, to evaluate objec- 
tively how much students had learned in 
the course using the CGRT System -and 
how their performance compared with that 
of other students throughout the Unitec 
States who had completed a similar ele- 
mentary economics course. Both times the 
test was administered to all students simul- 
taneously. The CGRT students showed 
‘significantly more gain (p<.001) than the 
students in the normative sample (see 
Table 2). Specifically, the CGRT students 
did 23.5 percent better than naitonal norm 
students. The. percent gain for the CGRT 
students was 50.4; the percent gain for the 


TABLE 2—TUCE Score COMPARISONS 
(Forms combined) 

















Normative PSU Economics 
Data’ (CGRT) 

Mean Mean 

Score S.D. Score S.D. 
Pretest 13.52 4.60 14.61 4,12 
Posttest 19.04 5.13 21.96 4.54 
Gain Score 5.52 5.03 7.36 4.41 
Pre-Post Correlation 47. .49 
Number of Students 957 320 


t-test for Gain Score for Normative Data and PSU 
(CGRT): t value=5.85 (p<.001) 


2 Derived from Table 8, Manual for TUCE: Part I— 
Means,. Standard Deviations, and Correlations by Se- 
quence of Form Administration, Joint Council on Eco- 
nomic Education, New York 1968, p. 18. 
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norm was 40.8—a percentage point differ- 
ent of 9.6 points, or 23.5 percent better for 
the CGRT students. 

The subjective evaluation was carried 
out via two student opinion questionnaires 
—the first, administered in class in the 
middle of the term; the other, during the 
final week of class. Anonymity for respon- 
dents was guaranteed. The following ele- 
ments were considered in the evaluation: 
(a) course format, (b) instruction, (c) 
CGRT testing system, (d) tutoring ar- 
rangement, and (e) general reactions. The 
results indicated that: 


(1) 85 percent of the CGRT students 
would recommend the course to fel- 
low students; 

(2) 82.3 percent felt that the computer- 
generated format was a good or ex- 
cellent method of college teaching; ` 

(3) 66.4 percent felt the way the course 
was managed provided them with 
extra motivation and active interest 
in economics; 

(4) 98.9 percent of the CGRT students 
judged the immediate feedback iea- 
ture on tests to be very helpful; 

(5) 90 percent of the CGRT students 

- felt the repeatable tests provided a 
worthwhile learning experience; 

(6) 89 percent found the tutoring ser- 
vice helpful, and 73.6 percent pre- 
ferred it to the “‘conventional meth- 
od” of small group recitation ses- 
sions with graduate students; 

(7) 43.7 percent felt that the CGRT 
economics course was one of the 
most interesting, informative, use- 
ful, and -personally helpful courses 
they had taken; and 

(8) 69.7 percent felt that the course 
would be of considerable value after 
college. 


The student viewpoint—lasting effects and 
impressions. In an effort to evaluate the 
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lasting effects of the CGRT System, we 
conducted a retake survey one year after 
the course’s conclusion. Since, to our 
knowledge, no strictly comparable study 
has been made of the lasting effects of 
another method of instruction, the results 
are merely reported here, without conclu- 
sions being drawn. 

The retake survey was composed of two 


- parts: the thirty-three-item TUCE given a. 


year earlier was readministered, along 
with an attitudinal survey of the CGRT 
System. Seventy-three of the 320 CGRT 
students took part. CHEB-SAT scores 
were used to compare means. The null 
hypothesis is that the mean of the retake 
sample is the same as that of the popula- 
tion. The results indicate that the null 
hypothesis cannot be'rejected at the .01 
_ significance level. (CEEB-SAT scores were 
unavailable for thirty students in the class 
population.) See Table 3. In addition, the 
distributions of course grades for the entire 
class and for the retake sample were com- 
parable, within the limits of the population 
available. It was found that after a year 
the pretest to posttest gain achieved dur- 
ing the course (6.87 points) had been 
eroded by 3.91 points, or 56.8 percent of 


TABIE 3—RETAKE RESULTS 

















Class Retake 
Population Sample 
Mean _ Mean 
Score S.D. Score 5.D. 
N=320 N=73 
: Pretest 14.61 4,11 15.54 4.06 
Posttest 21.96 4.53 22.41 4.25 
Retake test — -— 18.50 5.59 
N=290 N=73 
CEEB-SAT verbal 518 81.99 533 81.18 
_CEEB-SAT math 578 88.74 599 85.75 


CEEB-SAT total 1096 143.21 1133 134.15 





Z-test for CEEB-SAT verbal: 
Z-test for CEEB-SAT math: 
Z-test for CEEB-SAT total: 


Z=1.69 
Z=2.01 
Z=2.18 
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the initial gain on the TUCE (see Table 3). 

Results of the attitudinal survey were 
interesting because of the high level of pos- 
itive feedback; for example, 87 percent. of 
those with a year of additional coursework 
since the initial exposure to the CGRT Sys- 
tem felt the CGRT System was a good or 
excellent method of college teaching. More 
work is currently being done to analyze 
the lasting effects data, including the 
testing of alternative models of explana- 
tion of the results. 

The graduate assistant viewpoint. The 
CGRT graduate assistants—all of whom 
had previously been instructors in recita- 
tion sections under the conventional class 
method—generally seemed to feel that: 


(1) the tutoring experience was more re- 
warding and beneficial to them than 
conducting recitation sections; 

(2) they worked harder under the CGRT 
System (due in part to start-up diffi- 
culties with the system); 

(3) They learned more because, to be 
able to discuss questions directed at 
them by students, they prepared 
‘class work more carefully; 

(4) the tutoring system freed them from 
much of the drudgery usually as- 
sociated with the grading of mid- 
term and final examinations under 
the conventional system; and 

(5) meeting with students on a one-to- 
one basis seemed to give them a 
greater sense of the personal ele- 
ment. 


III. Conclusions 


The CGRT System seems to hold great 
potential for use in a wide variety of situa- ` 
tions since it appears to be readily adapt- 
able to individual needs and specific de- 
sires. For example, it could be modified 
(1) to make it totally student-paced; 
(2) to extend it to supplemental material, 
so that additional units of credit could be 
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offered to students wishing to explore a 
subject further; (3) to strengthen the 
background of undergraduates headed for 
graduate school by having them serve as 
assistants in small discussion sections. 
The results of a one-term experiment are 
not the last word. Final conclusions await 
further study. Preliminary results, how- 
ever, are encouraging. The CGRT System 
appears to reduce aversion to large classes 
and increase the learning that takes place 
in such a setting. In addition, the system 
can be viewed as an attempt to raise pro- 
ductivity in institutions of higher learning, 
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an issue of crucial importance to the future 
of higher education. 


REFERENCES 


D. Jensen and F. Prosser, Conference Pro- 
ceedings, American Federation of Informa- 
tion Processing Societies, Spring 1971, 38, 
295-301. 

A. C. Kelley, “An Experiment with TIPS: 
A Computer-Aided Instructional System for 
Undergraduate Education,” Amer. Econ. 
Rev., Proc., May 1968, 58, 446—457. 

Joint Council on Economic Education, 
Manual for TUCE: Part 1, New York 
1968. 


Introducing Freshmen to the 
Social System 


By KENNETH AND ELISE Bouipinc* 


Under a grant from the Joint Council on 
Economic Education we conducted a 
course for freshmen entitled “An Introduc- 
tion to the Social System” at the Univer- 
sity of Colorado in the spring semesters of 
1972 and 1973.1 We are not sure that it 
deserves to be called an “experiment,” for 
unlike many of the experiments in the 
teaching of economics, this experience had 
no control groups and we did not attempt 
analytically to differentiate it from others. 
It was more like the making of a work of 
art than an experiment. There seems to be 
no reason, however, why a course should 
not be treated as a work of art, defined per- 
haps as a structure designed to enhance 
the consciousness of «hose in its environ- 
ment. 

The particular form of enhancement 
which this course was designed to produce 


for freshmen was a greater understanding . 


of the social system of the world in its 
totality. We hope the students can learn to 
perceive the social system, or the socio- 
sphere, as indeed a part of the total system 
of the world, having some coherence and 
order of its own and different in a good 
many respects from the other systems of 
the world—the biosphere, the atmosphere, 
the lithosphere and the hydrosphere. In a 
single semester it is naturally impossible to 
spell out this order in any detail. If, how- 
ever, students as a result of this experience 
come to realize that the social system has 
degrees of order in it and is at least a par- 


* Institute of Behavioral Science, University of 
Colorado. 

1 A complete text and syllabus of the course in mimeo- 
graph form is available from us for a fee of $10. 
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tial unity, it is hoped then that they will be 
stimulated to pursue their studies in the 
particular disciplines, guided by a sense 
of filling in particular details of a larger 
picture rather than of experiencing isolated 
and unrelated disciplinary systems. Never- 
theless, there is an inevitable paradox in 
this procedure, that the whole is in fact 
made up cf parts and the system is com- 
posed of details. Without some sense of de- 
tail there can be no vision of the whole, and 
if windy generalities and vague formula- 
tions are to be avoided, there must be 
awareness of the “minute particulars” of 
which the world is composed, as well as 
the great frameworks within which these 
particulars are set. 

The thread which held the course to- 
gether, often perhaps a little tenuously,; 
was a science fiction story, written by the 
authors with the assistance of their son 
Russell Boulding. The story is briefly that 
earth’s broadcasts, which now extend into 
space for about 65 light years of structured 
radio waves in all directions, finally have 
been perceived by intelligent beings with a 
verv high level of technology, in a satellite 
of Alpha Leonis. Alarméd by these mani- 
festations which seem to indicate a danger- 
ous knowledge explosion, they send in a 
scout named EXOC to investigate. He 
comes in towards earth at the speed of 
light, monitoring all its radio waves—of 
telegraphy, radio and television—and lands 
on the moon at about the time our class 
begins. He would, of course, oxidize if he 
came into the earth’s atmosphere. He then 
establishes extrasensory communication 
with the minds of the two instructors, and 
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under his inquiries and directions the in- 
structors then turn the class intc a research 
institute to inform him about the earth. 

The dramatic device serves, we hope, to 
stretch the students’ imaginations and to 
bring home two very important concepts 
right away. The first is the concept of the 
earth as a total system, producing certain 
. outputs'in the form of structured radio 
waves, which are almost exzlusively a 
product of the sociosphere. In zhe absence 
of the human race, the earth can produce 
nothing much but snaps, crackles, and 
pops from occasional thunderstorms or 
other electrical disturbances. Now sud- 
denly earth’s output of radio waves is 
loaded with information, suggesting the 
development of structures far beyond the 
probabilities of the simple biosphere. The 
first task of the class indeed is to draw 
a map of the world as our extraterrestrial 
visitor sees it, with about 6,000 radio and 
television stations in North America, only 
about 300 in Africa, and varying densities 
in other parts of the world. 

The second concept which is brought out 
right away is that of the sample. Radio 
and television broadcasts are obviously a 
rather peculiar and highly biased sample 
of the total output of information from the 
earth’s sociosphere. As a result, we suppose 
that our visitor receives iritially some 
quite startling misconceptions, . especially 
as he runs into phenomena with which he 
is unfamiliar, such as death, he and his 
kind being virtually immortal. We invite 
the class, therefore, to struggle with the 
problem of what the visitor would learn 
from earth’s broadcasts, whet misconcep- 
tions he would form, and alsa what correct 
perceptions he may form. We then go on 
to point out that the bias ir our visitor’s 
sampling of information is probably no 
greater than any single human being ex- 
periences in the course of a lifetime, and 
this raises immediately the dangers of 
generalizing from a personal experience, 
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which is a very imperfect sample of the 
whole, to the totality. The object of the 
course is certainly not in any sense to de- 
grade the importance of the student’s per- 
sonal experience for the self, or indeed to 
deny its reality. It is, however, to show, 
that personal experience is a very limited 
sample and that the need for a social sci- 
ence arises precisely because of the samp- 
ling limitations of the personal experience. 
This opens up immediately the question 
of how can we derive knowledge about 
very large systems which are beyond our 
personal experience, and this introduces us 
immediately to the concepts of data and 
data collection and analysis. It introduces 
us also to the concept of quantification and 
of indicators. In trying to explain the ob- 
session of the human race, or at least of 
social scientists, wilh numbers, indicators 
and statistics, we find we have to interpret 
this in terms of attempts to overcome cer- 
tain deficiencies of the human nervous 
system, especially its inability to perceive: 
directly the properties and structures of 
large sets. EXOC, of course, can perceive 
large n-dimensional sets of great hetero- 
geneity immediately. He naturally thinks 
numbers are the least interesting properties 
of sets, but he forces himself to perceive 
the world through the limitations imposed 
by the structures of the human nervous 
systems with which he is in contact. This 
we hope gives the students a sense both of 
the necessity and also of the limitations of 
data collection and quantitative analysis. 
From this introduction, the course pro- 
ceeds through a wide variety of exercises, 
each taking about a week, which introduce 
the students to problems of information 
collection and analysis. Ideally there 
should be a “bank” of these modules out 
of which each individual instructor can 
select those that he prefers. So far, we 
have built up about enough of these for a 
single semester. One of these is a “random 
history project.” Having monitored only 
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abort 60 years of human history, EXOC . 
naturally wants to find out something 
about the total dynamic process which has 
produced the earth as it exists today. A 
whole curriculum could be built around 
this project in geology and biology, but 
time limitations force us to confine our- 
selves to human history. Ideally we should 
sample the approximately 60 billion hu- 
man beings who have ever lived, but this 
is difficult and we compromise by confining 
the sample to about the last 4,000 years. 
Into one hat, therefore, we put cards show- 


- ing the decades of the last 4,000 years, the 


‘number of cards approximately in propor- 
tion to the human population at the time, 
so that there are more cards for the more 
recent decades with larger populations. In 
another hat, we put cards giving a set of 
regions of the world, divided so that ap- 
proximately equal numbers of people have 
lived in each region. Each student then 
draws a card from each hat, so that he gets 
a region and a decade. We then ask the 
student to imagine just having stepped out 
of a time machine, shall we say, in Cam- 
bodia in 810 B.C., and say what it is like. 
Each student then has to go to the library 
and try to find out what the region he has 
picked was like in the decade he has 
picked, provided with a schema to guide 
the search. After these have all been 
turned in we analyze them. In spite of the 
smallness and extreme imperfection in the 
sample, we hope that the student at least 
gets some idea as to’ what the total experi- 
ence of the human race has been like. 

The first year we did this, the class was 
a little shocked that American history was 

_ not even drawn in the sample, which is not 
surprising in view of the fact that Ameri- 
cans do not comprise more than five 
thousandths of the human beings who have 

„ever lived. This statistic may give us at 
least a slight sense of humility and propor- 
tion. The approach raises some very in- 
teresting questions about how history is 
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written and interpreted, and about the 


_ value weighting in different parts of the 


total human race. We do not defend the 
proposition, of course, that all written his- 
tory should be a random sample of the 
total human race, but if it is not random 
the question of the principles of this non- 
randomness at least becomes very interest- 
ing. 

We have done a rather similar project 
on “world heroes.” Our visitor is interested 
in the peaks of human history, as well as 
its averages and aggregates. He is par- 
ticularly interested, therefore, in those 
people who are regarded as the exemplars 
and heroes of the human race, and we ask 
the class to nominate these. Then we fit 
these into the sample of human history as 
we have drawn it. Another module is the 


‘development of a tabular history of the 


human race by regions, which is intended 
to give the student a broad overview of 
the variety and intricacy of the human ex- 
perience as it is spread out in time and 
space. 

From this very broad overview of the 
space-time pattern of the sociosphere, we 
then turn to examine in much greater de- 
tail the sociosphere as it exists at a moment 
of time, namely, the approximate present. 
In order ‘to do this, we have developed an 
extensive data book, giving the values of 
some sixty variables—economic, social, 
demographic, etc.—for all the countries 
and territories in the world, as of about 
the last ten years. Thus, from the “movie” 
of history, we turn to the flashlight photo- 


‘graph of the world as it is today. It is a 


little unfortunate that we have to give the 
students this data, except that there is no 
way they can go out and collect it. We do 
think, however, thatit is important for the 
student to realize that data of-this kind is 
available and that any overall picture of. 
the world must be built up from it. Each 
student is assigned a variable, or two, de- 
pending on the size of the class, to be 
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studied and analyzed, and is also given a 
country or region in which to become ex- 
pert. There is enough material in these for 
a great deal of analysis. 

We do not develop any elaborate sta- 
tistical techniques. This would be the task 
of later courses, but we do suggest the 
more obvious things that can be done with 
numbers, including mapping, ranking, 
averages of various kinds, ratios of various 
kinds, and finally a very elementary form 
of correlation involving 2X2 matrices. 
Each student selects 2 variables, each of 
which he ranks as either “high” or “low,” 
and divides the countries and territories 
into the 4 categories high-high, high-low, 


low-high, and low-low. A linear relation- ` 


ship, if it exists, will-emerge ou: of inspec- 
tion of these matrices. Clustering in the 
low-low and high-high boxes reflects a 
positive relationship; clustering in the 
high-low and the low-high boxes a nega- 
tive relationship. The absence cf clustering 
implies no relationship. This may bé ex- 
tended to 3X3 or 4X4 matrices, from 
which nonlinear relationships can easily be 
detected. One of the most interesting rela- 
tionships to emerge, incidentally, is that 
between GNP per capita and latitude, the 


rich having a remarkable tendency to in- - 


habit the Temperate Zone and the poor to 
inhabit the tropics. 

After several weeks of this cross-sectional 
analysis of the planet as a total system, 
we move to a more intensive analysis of 
the United States, which is after all the 
area in which the EXOC-informing enter- 
prise is going on. To get a sense of the 
“local dynamics” of the twentieth century, 
we provide some modules on the analysis 
of quantitative time series, both with 
sociological and economic data, using 
Bureau of Census data from 1900 on and 
elementary national income statistics from 
1929 on. When these time series data can 
be presented in terms of proportions of a 
totality, or “layer cake diagrams,” they 
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can be extremely helpful in giving the stu- 
dent a feeling for the total time patterns of 
a complex structure. National income sta- 
tistics are particularly useful in this regard, 
as the gross national product (GNP), or 
better, a concept named the gross capacity 
product (roughly equal to what the GNP 
would have been without unemployment), 
can be broken down into its components, 
such as household consumption, gross pri- 
vate domestic investment, government 
consumption, and so on. National income 
can also be broken down into its distribu- 
tional components. The study of the 
fluctuations of these can be extremely sug- 
gestive. Time series using sociological 
data does not delineate trénds with the 
same kind of precision, but a picture of im- 
provements in family life style, in health, 
social and cultural resources and in the 
total knowledge stock, can be set over 
against a picture of increasing personal, 
social and economic costs generated by the 
phenomenon of urbanization. This type of 
time series data sharpens the questions 
about the nature of social and economic - 
progress in the twentieth century. 
Another module using economic data in- 
volves an exercise with the balance of pay- 
ments matrix, showing the inpayments and 
outpayments from three parties, with the 
resulting balance and the changes in the 
money stock, a series of transformation 
rules to transform the matrix from “one 
week” into that of the next, and so on, for 
several weeks. The object of this exercise 
is to give the students a feeling for the 
peculiar properties of closed systems, 
whereby the effects of the decision on one © 


.person depend on the decisions of others. 


The students also get insights on how 
mest systems tend toward equilibrium, 
though there was one interesting case in 
which the system turned out to be explo- 
sive. And the students get the feeling, one 
hopes, that the difference between systems 
which move towards equilibrium and 
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those which are explosive may be a very 
small difference in the transformation 
rules. 

One of the important goals of the course 
is to enable students at one and the same 
time to develop a feeling for the globe as a 
total system in time and space, and yet to 
be able to locate tkeir own society and 
themselves as individuals in that system. 
In addition to the data and exercises pro- 
vided for the United States, one exercise is 
designed to help locate the student in the 
United States time series. A family tree 

‘ questionnaire is administered to generate 
data for the class on a three-generational 
experience of mobility in relation to rural- 
urban residence, occupation, education, 
religion, family size and sex roles. 

The time series data provide a transi- 
tion from the use of the tools of economic 
analysis to the tools of sociological anal- 
ysis. Using the device of emphasizing 
EXOC’s hive-like social existence in a near- 
immortal and conflict-free society on his 
home planet as a foil, the emergence of 
. Stratification systems on earth is presented 
as a device for dealing with short-lived hu- 
man groups scrambling for scarce resources 
-in a limited environment. The structure- 
creating aspects of human behavior be- 


come noticeable precisely because of the 


short life span of human populations. 
Processes such as social bonding become 
crucial, and EXOC gets involved in ex- 
amining learning theory and socialization 
processes to see how humans can function 
without a “hive.” 

At the same time that students are 
getting an extraterrestrial view of social 
processes they have always taken for 
granted, the simulation game SIM SOC is 
introduced. An entire day is set aside for 
the game, so there is total immersion in 
the process of creating a new society. The 
conflicts that arise between regions in the 
society as individuals and groups try to 
deal with resource scarcity, severely limited 
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communications capabilities and stresses 
caused by imposed “natural catastrophes,” 
lead to a great many insights into the na- 
ture of social processes, and political and 
economic power as altruism and exploita- 
tion, cooperation and competition, trust 
and mistrust, flourish side by side. Among 
other things, the interaction between be- 
havior and structure becomes clear. The 
simulation thus becomes another means 
for placing the individual in the macro- 
system. 

At the end of the semester, as EXOC 
prepares to head for his home planet, we 
try to bring out the intersection of the 
micro and the macro in the social process 
and to sum up the course in some tentative 
projections about the future of the planet 
from EXOC’s point of view. 

One way to describe what we have done 
is to say that we have attempted to pro- 
vide a mazkedly novel approach to the 
problem of overall mapping of the social 
terrain. The course was designed for fresh- 
men because we felt that with this general 
svstems type approach for a starter, the 
students could make much more creative 
use of the other information they would 
gain later. As with any attempt to experi- 
ment with new ways of presenting knowl- 
edge, there were problems. While we were 
both committed to the macrosystem ap- 
proach to the study of the planet, we 


differed in the weight we gave to the im-- 


portance of introducing the individual per- 
gon into the social system, and to the ex- 
periential mode of learning as contrasted 
to the formal cognitive. And we both found 
difficulty in developing formats for the as- 
signments that would give students the 
same feeling of involvement and excite- 
ment that we ourselves felt. While nearly 
everyone found the time-space sampling 
exciting, there were complaints about too 
many trivial exercises. 

None of these problems is insuperable. 
One way to make the transitions in level 
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and mode of learning more appealing to 


the students would be to invite a group of - 


seniors from economics, sociology and 
political science to take this course as a 
project in preparing freshmen for under- 
standing social science approaches to 
mapping social reality. The semester could 


then be spent in reworking these materials 
in ways that will enhance and perhaps ex- 
pand the original purposes of the course. 
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ENDOWMENT INCOME, CAPITAL GAINS 
AND INFLATION ACCOUNTING 


The Investment Income Formula of the 
American Economic Association 


By Donap A. NzcHots* 


Economic theory tells us that there is no 
single “best” way to treat capital gains in 
a definition of income. But it is necessary 
for practical reasons that some policy to- 
ward capital gains be adopted by institu- 
tions with endowments. This creates a 
dilemma which can be resolved only by a 
careful blend of theoretical analysis and 
judgment. I will attempt to clarify the 
roles of theory and judgment in this paper, 
and then to outline their implications for 
the income formula of the American Eco- 
nomic Association (AEA). 


I. Intertemporal Resource Allocation 


The theoretical aspects of the capital 
gains accounting problem can be illus- 
trated most easily in the framework first 
developed by Irving Fisher. Fisher de- 
scribes how a consumer who receives satis- 
faction from consumption both in the 
present and in the future maximizes his 
utility. In the two-period example of 
Figure 1, the utility derived from present 
and future consumption goods “(Cy and 
Cı) is represented by the indifference 
curve I. The budget constraint is a list of 
the receipts expected in each time period 


* University of Wisconsin. I wish to thank James 
Tobin, Henry Wallich and William D. Nordhaus for 
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FIGURE 1 


(Ro and R;) and the interest rate (z) tells 
the price at which these receipts can be 
traded for each other. The present market 
valus of the portfolio of expected receipts 
is represented by V. 

Capital gains occur when V increases in 
value. But V can increase as a result of 
several things. Figure 2 illustrates capital 
gains of equivalent size that result from 
different causes. V can increase to V* 
either because of an increase in R, to Rf 
or because of a reduction in ¢ to if. These 
two different kinds of capital gains move 
the utility-maximizing consumer to differ- 
ent levels of welfare (i.e., from indifference 
curve I to curve II or III), and they cause 
different levels of present consumption to | 
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FIGURE 2 


be chosen. While it is difficult in practice 
to be sure that a perceived gain is of one 
kind or the other, it is necessary to treat 
them differently if utility is to be maxi- 
mized. . 


II. The Role of Income 


At this point, the question cf how to de- 
fine income arises. It should be noted that 
we have been able completely to specify 
the investor’s intertemporal decision prob- 
lem without mentioning income. There is a 
utility function and a budget constraint, 
and by maximizing one subject to the 
other, the optimal level of present con- 
sumption can be chosen. Income is not 
needed. The role that income usually 
plays can best be seen by breaking the 
maximizing decision into two parts: (1) cer- 
tain characteristics of the budget con- 


straint are summarized by a number called 
income, and (2) consumption is deter- 
mined given that level of income. This two 
step process is inefficient in the sense that 
no single number can contain all the in- 
formation necessary to attain the maxi- 
mum level of utility. But it may be con- 
venient in that it allows the decision maker 
to sidestep a host of knotty theoretical and 
empirical problems, and thereby econo- 
mize on decision-making costs. This seems 
to be the view of John R. Hicks:! 
In spite of its familiarity, I do not be- 
lieve that income is a suitable tool for 
any analysis which aims at logical pre- 
cision. There is far too much equivoca- 
tion in its meaning, equivocation which 


1 The original passage referred to income as one in a 
list of concepts. Accordingly, I changed all plural refer- 
ences to singular. 


422 i AMERICAN ECONOMIC ASSOCIATION 


cannot be removed by the most pains- 
taking effort. At bottom, it is not a log- 
ical category at all; itis a rough approxi- 
mation used by the business man to 
steer himself through the bewildering 
changes of situations which confront 
him. For this purpose, a strict logical 
category is not what is needed; some- 
thing rougher is actually better. [p. 171] 


‘The “rough approximation” would be 
better if it was so much easier to use that 
the reduction in decision-making costs 
compensated for the loss due to the impre- 
cision of the solution. 


III. Hicksian Income 


Hicks is often cited by those who favor 
the inclusion of all capital gains as a part 
of income. According to Hicks: 

The purpose of income calculations in 

practical affairs is to give people an in- 

dication of the amount which they can 
consume without impoverishing them- 
selves. Following out this idea, it would 
seem that we ought to define a man’s 
income as the maximum value which he 
can consume during a week, and still ex- 
pect to be as well off at the end of the 
rer as he was at the beginning. [p. 
172 


I will interpret being “as well off at the 
end of the week as he was at the beginning” 
as meaning that the expected receipts and 
intertemporal prices which prevail at the 
end of the week will permit the purchase 
of the exact bundles of future consumption 
goods that were planned at the beginning 
of the week. 

Contrary to what is commonly asserted, 
this Hicksian definition does not define all 
capital gains as income. As can be seen in 
Figure 3, the two kinds of capital gains 
lead to two different levels of income, Yo, 
where income is defined as the most that 
can be consumed today while leaving fu- 
ture consumption (CY) unchanged. Capital 


gains of equivalent amounts should affect * 


income in different ways according to 
Hicks. 


MAY 1974 


As just described, this measure of in- 
come does not economize on required in- 
formation in the manner that is necessary 
if income is to serve its purpose. One would 
still have to know all intertemporal prices, 
all expected receipts, and the previously 
planned levels of consumption for each 
period. Not only does this make the calcu- 
lation of income a tedious job, but if this 
infermation is truly available, it is prob- 
ably more efficient to maximize utility di- 
rectly without calculating any intermedi- 
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ate approximation called income. The 
only approximation in this case is to the 
utility function, not to the budget con- 
straint, and its use requires the decision 
maker to throw away useful information. 


IV. The Importance of the 
Consumption Plan 


It is important to note that Hicksian in- 
come varies with the consumption plan. 
One can’t determine Hicksian income in 
the absence of some knowledge of the 
utility function. This knowledge is neces- 
sary when intertemporal prices change. If 
expected receipts stay constant while in- 
tertemporal prices change, it is important 
to know whether the asset holder had in- 
tended to buy or sell those commodities 
which have become relatively more ex- 
pensive before we know whether he has 
been made better off by the price change. 
This is illustrated in Figure 4, where two 
consumption plans are denoted by the two 
rays from the origin M and N. These are 
plans for consumption of present and fu- 


ture goods in fixed proportion. Plan M in- 


volves a great deal of future consumption, 
which involves the use of some present re- 
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ceipts to buy future consumption goods. 
Clearly, prospects for this plan are made 
worse off when interest rates fall (and fu- 
ture goods become more expensive). Pros- 


‘pects for plan W. improve in that case, 


however, because plan N requires the sale 
of some expected future receipts to finance 
present consumption. The more valuable 
are those receipts, the more present con- 
sumption they will bring. ` 

It should be obvious that two individuals 
(or institutions) that expect to follow 
plans M and N, respectively, should not 
use the same definition of income. The 
change that has just been described in the 
market value of the portfolio should be a 
signal to V to increase consumption and to 
M to reduce it. Clearly, the choice of an 
income definition should not be made in- 
dependently of some knowledge of the 
utility function. Income is therefore sub- 
jective, and the choice of one definition 
over another requires some judgment on 
the part of the recipient concerning his 
future plans. The effect of this judgment is . 
to determine how the two different kinds 
of gains are to be treated. 


V. Perpetual Income 


While no income definition can claim 
general usefulness, the consumption plans 
of many institutions are similar enough 
that a single definition can serve them all. 
Perhaps the most common plan is one in 
which consumption grows at a constant— 
sometimes zero—geometric rate. This, I 
would argue, closely approximates the 
plans of many universities, hospitals or 


‘galleries with endowments and is a good ` 


first approximation to the needs of the 
AEA. 

Elsewhere I have derived a definition of 
income that is appropriate for this case if 
expected receipts from the portfolio can 
also be characterized by an exponential 
function. In this case, the income shown 
in (1) is exactly equal to the utility- 
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maximizing level of present consumption. 
(1) Income = R + (Gr — Go V. 


R, receipts, is the rate at which dividends 
and interest are being earned on the port- 
folio, Gr and Ge are the geometric rates of 
growth of réceipts and consumption, and 
V is the present market value of the port- 
folio. As before, it is true that an increase 
in V caused by a change in discount rates 
—changes not accompanied by changes in 
R or Gr—should lead to an increase in 
present consumption only if the institution 
expects to be a net seller of securities. Ob- 
viously, (Gr-Gc)V must be sold each 
time period. 
Whether the advantages and disad- 
vantages of my definition make it better 
than some other in a particular instance is 


a matter of judgment. If the choice seems. 


difficult, perhaps ‘some third measure 
should be' used, or perhaps both. Since we 
live in a calculating age, it is probably no 
great burden for present administrators to 
be given two (or more) measures of income 
to guide them in their consumption deci- 
sions. One, dividends plus capital gains, 
could be used to tell them how fast their 
ability to buy présent goods is growing, 
while the other, my definition, tells them 
how much they can expect to spend from 
the endowment forever. For the techni- 
cally adept, income can be dispensed with 
entirely and the utility maximization 
problem can be solved completely. The 
whole problem of approximation, including 
that of choosing a treatment for capital 
gains, will not exist in that case. 


VI. Principles Affecting the AEA’s Choice 
of an Income Definition 

Because the income irom the AEA en- 
dowment is very small relative to expendi- 
tures, the choice of an income formula is 
not important in the sense that even a 
very misleading definition will have little 
effect on our intertemperal spending 
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policy. I am told, however, that the for- . 
mula is important since it will serve as an 
example to other institutions for whom the 
choice is of more fundamental importance. 

If it is true that the definitions used by 
economists have some influence in the 
practical world, then we have done a great 
disservice in the past by our continual 
adoption of dividends plus capital gains 
(Haig-Simens income) in our research and 
in our past recommendations to educa- 
tional institutions as a good practical 
measure of income. Empirical research on 
portfolio or consumption decisions should 
at least try several different income defini- 
tions to show our awareness of the arbi- 
trary nature of the income concept. 

If income is subjective, as I am sure it 
must be, then there is some question 
whether the AHA can set an example. 
Only if our intertemporal utility function 
coincides with someone else’s should he 
adopt our chosen definition. 

Because the AHA endowment is small 
relative to annual expenditures, its value’ 
can be affected substantially by small 
changes in our costs or income. The en- | 
dowment acts as a buffer or residual to the 
budget rather than being a major deter- 
minant of the size of the budget. It is ‘an 
inventory of purchasing power—like a con- 
sumer’s savings account-—-which smooths | 
out fluctuations in income and spending. 
For this reason, the value of our endow- 
ment is of iriportance to us in a way that 
it should not be to an institution whose en- 
dowment. is a good deal larger than its 
annual expenditures. Since capital losses 
will constrain AEA financial freedom, they 
should be replaced, and in this sense, all 
gains should be counted as income for us 
wkere they shouldn’t necessarily be for 
others. 

On the other hand, we are an inter- 
mediary. We have no utility function other 
than those of our members. If we were to 
perform the Fisherian comparison of the 
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maturities of our needs and receipts, it 
should be the receipts of our members that 
are the relevant magnitudes. The endow- 
ment is like an economists’ mutual fund 
whose dividends are received in the form 
of lower dues. This makes us differ from 
any institution that does not have a similar 
taxing power. One indication of this power 
is the fact that we decide how large our 
dues will be. Thus our income is a matter 
of choice, not a result of a fixed constraint. 
Given an income and spending policy, the 
policy toward the endowment merely tells 
us whether our dues should be high now 
or in the future. 

If this last principle is sed to guide in- 
vestment decisions as well, it tells us to 
choose investments whose returns are 
negatively correlated with the rest of the 
returns in economists’ portfolios. Since the 
largest part of those portfolios is in the 
form of economists’ income, this suggests 
that we should own stocks which are apt 
to perform well when professional salaries 
perform badly and vice versa. 

Finally, we should note that the AEA 
endowment could be used to carry out a 
small program of intergenerational trans- 
fers. Because of the continual change in 
-AEA membership, the endowment re- 
sembles a government trust fund more 
closely than it does a private mutual fund. 
If it was thought that a constant level of 
research was better in the long run than 
one that fluctuated dramatically over long 
periods of time, we could build up the 
AEA endowment during periods such as 
the present when research money is plenti- 
ful and draw it down in the future if the 
times change. A similar policy could be fol- 
lowed with respect to our salary changes. 
Dues could be kept constant when salaries 
remain constant and increased substan- 
tially when salaries are growing. The en- 
dowment could grow and shrink in re- 
sponse to those needs, while the welfare of 
economists grows smoothly. If the endow- 
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ment is to serve such needs, theri we must 
be concerned with its principal value since 
net sales are in prospect at some date and 
sellers of securities always profit from high 
prices. 

For all these reasons, the AHA’s en- 
dowment could be treated differently from 
that of a private university. Since there 
are many kinds of nonprofit institutions 
with endowments, it would be instructive 
to debate the merits of each of these, dues- 
tions in print so that different institutions 
might choose different income formulae for 
the right reasons. 


VII. The AEA Formula 


Having gone this far in outlining the im- 
possibility of creating an objective mea- 
sure of income which gives correct spend- 
ing signals and having pointed out the 
many different ways in which our endow- 
ment might be used, I must now address 
the problem I was assigned and choose a 
definition of income from endowment for 
the AEA. This, as I have warned you, in- 
volves the exercise of personal judgment 
rather than analytic powers. 

Of all the considerations mentioned 
above, two dominate. First, our endow- 
ment income is small relative to our budget 
and trivial relative to the combined in- 
comes of our members, for whom we are 
just an agent. For this reason, our choice 
of definition will have almost no effect on 
our members’ utilities and therefore is a 
matter of little importance. On the other 
hand, we can use this opportunity to set an 
example, both to other institutions with 
endowments and to the accounting profes- 
sion in general. Since many of these insti- 
tutions have perpetual consumption needs, 
the best choice would seem to be the defini- 
tion I derived for that case. Since the 
market values of our portfolios for this and 
last year are reported anyway, there is 
little additional information yielded by 
tacking accrued capital gains on to re- 
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ceipts and calling the sum income. Haig- 
Simons income conveys less additional in- 
formation than does perpetual, or per- 
petually growing income. 

In any event, perpetual income is a very 
useful concept for many purposes, and it 
deserves greater use. We could encourage 
that use by adopting it as our own mea- 
sure of income. Income, after all, is what 
we think it is, not what some formula tells 
us. 
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What Is Permanent Endowment Income? 


By James Tosin* 


The trustees of an endowed institution 
are the guardians of the future against the 
claims of the present. Their task is to 
preserve equity among generations. The 
trustees of an endowed university like my 
own assume the institution to be immortal. 
They want to know, therefore, the rate of 
consumption from endowment which can 
be sustained indefinitely. Sustainable con- 
sumption is their conception of permanent 
endowment income. In formal terms, the 
trustees are supposed to have a zero sub- 
jective rate of time preference. 

Consuming endowment income so de- 
fined means in principle that the existing 
endowment can continue to support the 
same set of activities that it is now sup- 
porting. This rule says that current con- 
sumption should not benefit from the 
prospects of future gifts to 2ndowment. 
Sustainable consumption rises to encom- 
pass an enlarged scope of activities when, 
but not before, capital gifts enlarge the 
endowment. 

The university has other sources of in- 
come, and one might expect its permanent 
income, its sustainable consumption, to be 

* Yale University. The principal debt of this paper 
is to Donald Nichols, and it is so great that this should 
really be his paper, except that he would then nearly 
monopolize this session. His responsiblity is too great 
to be denied, but at least I will absolve him of blame. 
The genesis of the approach I describe in this paper is an 
examination of Yale’s definition of income undertaken 
by Nichols, Henry Wallich, and me in 1971. Our dis- 
cussions led to the formula which Nichols proposed in 
the course of a general paper on the definition of income. 
Equation (14) of that paper essentially reappears as 
equation (1) below. He has recently prepared a revised 
version, “Measuring Income from Endowment.” I 
would also express thanks to my colleagues Henry 
Wallich and William Nordhaus, to Eichard Ferguson 
and Kenneth Codlin of the Yale University Treasurer’s 


Office and to Jan Parker, who skillfully performed the 
calculations reported in Table 1. 
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defined with reference to all its income 
prospects. Then the use of endowment 
funds would be the result of a comprehen- 
sive optimization. But there are some good 
reasons why university trustees might 
chocse to stabilize their consumption from 
endowment alone. 

One reason is that some major sources of 
other income are endogenous. Student fees, 
net of financial aid, are the principal ex- 
ample. Both fees per student and the num- 
ber of students are matters of discretionary 
policy so that the trustees cannot regard 
student fees as exogenous and gauge their. 
consumption plan to the prospects of in- 
come from this source. Rather they must 
regard as a principal criterion of endow- 
ment income the fixing of student fees and 
educational quality equitably across gen- 
erations. 

Gifts and grants for current use rather 
than for capital are the third major kind 
of income. There are two important rea- 
sons against capitalizing them. They are 
highly uncertain, and their fungibility is 
gererally limited both in use and in time. 
It is reasonable, if imprecise, for the 
governing. board to ignore “soft” money in 
calculating permanent income and thus 
to tet total budgets fluctuate as soft money 
comes and goes. 


I. A Formula for Endowment Income 


1 will now set forth a proposal for the 
deñnition of endowment income.' It is 
convenient to regard the university en- 
dowment as an open-ended mutual fund, 
with S(t) the number of shares at the be- 
ginning of year t and v(t) the value of a 


1 As stated in the introductory note, the major credit 
for the approach goes to Donald Nichols. 
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share at that time. At some arbitrary base 
period the number of shares S(0) was equal 
to the market value and v(0) was by defini- 
tion equal to one. The number of shares 


changes if some are sold and the proceeds , 


‘consumed, or if the university purchases 
shares in the market. Capital gifts can be 
conveniently regarded as buying into the 
mutual fund at the current share value, 
thus increasing the size of S. However, in 
the argument below I will take no account 
of such gifts. 

The basic formula for university income 
for year t is: 


(D F(t) = y(t) S(t) 


= {ay + (= SKORO 


d(t) is cash receipts of dividends, in- 
terest, and rents per share during 
year t, in current dollars—call it 
“cash yield” per share; 

g is the estimate at time t of the ex- 
pected rate of growth per annum of 
d(t); 

i is the estimate at time t of the ex- 
pected rate of inflation of the cost of 
the academic activities supported by 
the endowment; and 

y(t) is permanent university income per 
share. 


Here 


Unless it just happens that g,= i, shares 
of the endowment will be sold, or con- 
ceivably bought, in order to meet the 
difference between calculated income Y 
and cash receipts dS. The change in the 
number of shares, ignoring gifts and as- 
suming sales or purchases to be made at 
beginning-of-yeur values v(t), is: 





@ se+n-s =-(2=*)se, 


so that 
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(3) S¢ ) = S(t) ie 
i+ % 
= S(t 
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If the estimate of growth g, is correct, 
and if capitalization rates and expecta- 
tions in security markets remain un- 
changed, both d and v will increase at the 
rate g,. The ratio of cash yield per share to 
share value will remain constant. Under 
these circumstances, 


(4) y(t-+ 1) = att +) 
+(e *) (Od + 2) 


= y(t)(l + ge) 
Using (3) and (4) we have: 
(5) F(t + 1) = y(t DSt 1) 
= Y(t)(1 + i) 


That is, total dollar income will grow at 
the estimated inflation rate. If this esti- 
mate is correct, the university sustains its 
real consumption. Likewise, the dollar 
value of the endowment—still abstracting 
from gifts—will grow at the rate of infla- 
tion. 


A. Sensitivity of Formula to 
Securities Prices 


The formula-is designed to permit a uni- 
versity to consume recurrent capital gains, 
but to avoid swings of income due to tran- 
sient fluctuations in securities prices and 
changes in market discount rates.? How 


? Tn addition to the smoothing implicit in (1), 3 in prac- 
tice it would also be desirable to smooth y(t) in (1) in 
some way so that random components of the particular 
cash yield and share value of year t do not have exces- 
sive influence. Anyway, planning makes it necessary to 
set y(t) before d(t) and v(t) are known. We can define 
y*(t) as permanent income and substitute y* for y in 
formula (1). 

There are several possible smoothing devices. Since 
any past y, projected forward at the growth rate, is an 
estimate of y(t), one projection of y(t) would be a 
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sensitive is income, by this formula, to 
changes in securities values? Suppose that 
v(t) falls by 1 percent while cash yield per 
share remains unchanged, Then income 
will fall by a fraction x of 1 percent, where 
x is the share of income oktained by 
realization of capital gains. Taus, if the 
university, following the formula, is rely- 
ing on gains for one-fifth of its income, a 
fall of 25 percent in share value means a 
reduction of 5 percent in income. 

If by coincidence g,=%, the formula co- 
incides with the old rule: consume cash re- 
ceipts only. A university does not care how 
the market values the income streams it 
owns if it never intends to sell them. (This 
of course refers to the calculetion of in- 
come, not to the tactics and strategy of 
portfolio management.) 

If the academic inflation rate 7 exceeds 
the growth rate g, the university is a net 


purchaser of securities. In this situation, a . 


rise in interest rates, making income 
streams cheaper to buy, is actually good 
news. “8 


B. Income in Relation to Fundamental 
Determinants 


The rationale of the formula can be seen 
from a somewhat different argle by con- 
sidering the normal relationship of se- 
curities values to the internal rates of re- 
turns and saving propensities of business 
firms. Let s be the share of eernings rein- 
vested, while 1—s is distributed as cash 
yield—-dividends and interest. Let r be the 
growth rate of earnings e and cash yield d 
per “share.” Then the growth rate, of 





weighted average of such individual estimates: 


gel. b; 
(6) (= 2 VN + gelt — u) 


tai 


È wt-u=1 


usin 
Another possibility is 
(7) A(t) = a(t — 1) + (1 — a) y(t — 1) 
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which g, is meant to be an estimate, is sr, 
and the value of a share is: 


d _ el —s) 


p— sr 


(8) vs 





po sr 


where p is the market discount rate. 
From this it follows that 


(o = Hel ~ 5) 
p—s 


(9), y= 


and if the market discount rate p is equal 


‘to the internal rate of returnr, 


(r — ie 





(10) y= 
Y 

Equation (10) says that under idealized 
conditions the university can consume the 
noninflationary fraction of the earnings of 
the businesses whose securities it holds. 
The remainder, (i/r)e, must be plowed 
back to enlarge the endowment enough to 
keep up with inflation. It may be that the 
businesses themselves do this reinvestment, 
that s>i/r. If so, the university doesn’t 
need to save on its own and may have to 
realize part of its income by selling se- 
curities. But if s<i/r, then the university 
will have to save part of its nominal cash 
income. 

Equation (10) also indicates that if p=r 
the definition of income is independent of 
the saving rate s. Securities values depend 
upon earnings, not on how they are di- 
vided. Although cash yield d declines when 
the saving rate increases, this is offset in 
(1) by the increase in the growth rate. 

The business saving rate is not neutral 
when p and 7 differ, as in (9). If r>p then 
greater s will make y bigger. The reason is 
that a larger value of s means a higher 
growth rate and more future profits for the 
market to overvalue. (If r<p the opposite 
is true.) : 


II. Estimation of Growth Rate of Earnings 
One approach to implementing formula 
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(1), modified by smoothing, would be to 
guess the parameters each year, using cur- 
rent forecasts and analyses of the eco- 
nomic climate and the securities markets. 
The formula then has at least the merit of 
organizing such guesses, making explicit 
the parameters on which judgment is re- 
quired and their influences on the final 
` result. . 

Alternatively, parameter estimates may 
‘be sought in the university’s own experi- 
ence, or indirectly by first estimating 


economy-wide parameters and then cor-. 


recting them for the particular circum- 
stances of the institution. So far as g, 
growth rate of cash yield, is concerned, the 
difference arises from the fact that his- 
torically the university, for better or worse, 
has not owned a cross section of the se- 
curities of American enterprises. More- 
over, the composition of the portfolio as 
between bonds, low-pay-out stocks, and 
high-pay-out stocks may have fluctuated 
widely. Therefore the actual trend of the 
university’s cash yield reflects portfolio 
tactics rather than the growth that could 
be expected from a portfolio of stable 
composition. It would be possible, but po- 
tentially misleading, to estimate the his- 
torical g, for the university’s current port- 
folio, on the contrary-to-fact assumption 
that it had been held over a long period in 
the past. 

The alternative is to estimate a real 
growth rate for the economy as a whole, 
G,, and then to correct it for the deviation 
of the university’s portfolio from an econ- 
omy-wide cross-section portfolio. Imagine, 
for example, a reference portfolio which 
year after year is a claim to a fraction of 
the interest and dividends actually paid 
out by American corporations. We are 
looking for the trend of cash yield per 
“share” of the reference portfolio, so we 
must not count any of the national growth 
of interest and dividends which reflects net 
issues of securities by American corpora- 
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tions, old and new. 

We want to know how cash receipts. 
would have grown for an investor with a 
constant number of “shares,” an investor 
who did not receive additional capital 
gifts enabling him to buy new securities. 
His share in the American economy 
dwindles, but he reshuffles the composition 
of his portiolio so that he always owns a 
cross section of the claims outstanding. 
For example, the reference investor in- 
creased his relative holdings of bonds as 
corporations shifted from equity to bond 
finance in recent years. 

Since the trend of real cash yield per 
share is more likely to be stable than the 
trend of nominal cash yield, the parameter 
estimated from time series would be 
G.—I,, the economy-wide counterpart of 
g.—i,. This could be done by regression of 
deflated cash yield per share against time, 
and as new observations become available 
with the passage of time the estimate of 
G.~—J, would be regularly revised. To free 
the trend estimate from cyclical influences 
on real cash yield, the regression should 
also include a cyclical indicator like the 
unemployment rate or the Okun GNP gap. 
Calculations of: this kind for a reference 
portfolio are reported in Table 1. 

Given an estimate of G.—J;, how can 
we move to g,—J;, the specific real growth 
rate for the university endowment? (The 
remaining correction for i,—J;, the excess 
of the academic rate of inflation over the 
general rate of inflation, does not seem so 
difficult.) One procedure would be to as- 
sume that the real internal rate of return 


‘is the same for the university portfolio of 


enterprises 2s for the reference portfolio 

and to attribute the whole difference be- 

tween g and G to differences in the earnings 

retention rates of the two sets of com- 

panies: 

(11) Goh oat 
S; Se 
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TABLE 1—ILLUSTRATIVE CALCULATION OF PERMANENT INCOME ON REFERENCE PORTFOLIOS 
Aggregate - : Real Cash Permanent Number of Permanent 

Dividends & Cash Yield Yield per Cash Yield Estimated Market Value Shares in Real 

Interest® per Share? “Share”? per “Share” Growth per sharef Portfolio® GNP Price Income 

(billions (billions (billions (billions Rate of (3)° (billions After Purchase Deflator® (billions 

of $) of $) 1948 $) 1948 $) Gil: of $) or Sale (1948 =1.0}) 1948 $) 

Year (1) (2) QB) (4) (5) (6) (7) {8) (9) 

1948 7.85 7.85 7.85 7,55 — 004 153.9 1.004 1.900 6.96 
1949 8.18 7.82 7.87 8,21 — .004 135.7 1,008 0.994 7.72 
1950 9.70 8.90 8.83 9.20 —. 004 151.1 1.012 1.008 8,70 
1951 9.65 8.53 7.93 7.60 — 004 156.0 1.016 1.975 7,13 
1952 9.83 8.32 7.57 7.02 — 004 161.1 1,020 1.099 6.56 
1953 10.18 8,22 7.41 6.82 —.004 158.7 1.024 1.109 6.40 
1954 10.88 8.42 7.48 7.61 —.004 ` 186.8 1.028 1.126 Fis 
1955 12.10 9.00 7.88 7.90 — 004 232.7 1,033 1.142 7.31 
1956 13.05 9.40 7.96 7.79 — 004 241.5 1.037 1.181 7.23 
1957 14.13 . 9.86 8.05 7.91 —.00%4 241.9 1,041 1,225 7.42 
1958 14.30 9.80 7.80 8.46 — 004 257.1 1.045 1.256 7.99 
1959 15.33 10.38 8.13 8.61 — 004 318.1 1.049 1.278 7.99 
1960 16.45 11.04 8.51 8,89 —,, 004 314.6 1,053 1.298 8,86 
1961 17.38 411,55 8.79 9.62 — .002 372.8 1.056 1.314 9.86 
1962 19.33 12.72 9.57 10.13 -001 369.1 1,057 1.329 10.99 
1963 21.00 13.80 10.25 10.79 001 418.7 1,056 1.347 13.36 
1964 22.88 14.97 10.94 11.33 .006 470.9 1.049 1.368 15.86 
1965 25.83 16.84 12.08 12.11 Ot 524.8 1,038 1.393 19.61 
1966 28.15 18.28 12.76 12,36 -018 506.2 1.020 1.432 20.89 
1967 30.33 19.59 13.26 12.75 -023 556.6 .997 1.477 22.84 
1968 33.80 21,68 14.11 13.46 .026 622.8 -970 1.536 24,47 
1969 37.30 23,78 14.78 14.02 .029 635.9 943 1.609 24.40 
1970 39.25 24.68 14.56 14.56 029 565.1 91S 1.695 23.10 





4 Dividend and bond interest payments of U.S. private corporations. 
> The claim to (a) represented by securities outstanding in 1948 or by securities replacing retirements, Excludes claims represented by net 
new issues of securities. For bonds, this calculation required some simple arbitrary assumptions concerning the distribution of maturities and 


coupons in the initial stock and subsequent issues. 


© s=(b)/(h). 


4 (c) adjusted for cyclical fluctuation to approximately 4,5 percent unemployment, 
e Estimates 1948-60 from regression 1948-59, Thereafter, estimate from year t from regression 1948 —(t—1). 


f Market value of the claim described in (b). 


g The cumulative result of following the formula for permanent income, 


b (i) +(e) (f) (8)/h). 


After computing the two retention rates, 
S, and s+, we can estimate g, from (11). 

As Donald Nichols has forcefully pointed 
out to me, however, the assumption that 
“growth” companies are simply high- 
retention companies is empirically wide oi 
the mark. Since the market does not 
equalize real rates of return across com- 
panies, growth stocks are often simply 
those that have high internal rates of re- 
turn, regardless of pay-out ratios. l 

An alternative, suggested by Nichols, is 
to assume that the market knews what it 
is doing, so that differences in growth rates 
can be discerned in differences of cash 
yields relative to share values. If share 
value is v=d/(p—g) for the university 
portfolio and V=D/(p—G) fox the refer- 
ence portfolio, then 


(12) 


Ill. Portfolio Management and 
the Income Definition 


Neither of these procedures allows for 
any special skill on the part of the port- 
folio manager. He is assumed to do no 
better than the reference portfolio, though 
his tastes in securities may be different. If 
the portfolio manager is worth his salt and 
his investment performance is systemati- 
cally and recurrently superior, it should be 
reflected in current as well as in future 
income. This could be done by monitoring 
the growth rate of v(t), market value per 
share, and by including some fraction of 
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its excess over the inflation rate in the an- 
nual estimate of gt. 

A modified version of the old rule could 
be defended as a low-risk portfolio strat- 
egy. This would be to put enough of the 
endowment into bonds and high-dividend 
stocks so, that g.=7. Then no securities 
need to be bought or sold to meet the 
formula definition of income, and the uni- 
versity is insulated from fluctuations of 
capital values. A university is interested in 
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the security of its income, not in the 
stability of the endowment’s market value. 
In choosing investments, portfolio man- 
agers should be willing to take consider- 
able risk of capital value for an assured 
and growing cash yield. 


REFERENCE 


D. Nichols, “A New Measure of Income from 
Wealth,” Cowles Foundation Disc. paper 
no. 321, Nov. 1, 1971. 


A Plan for the Definition of 
Endowment Income 


By James M. Litvack, BURTON G. MALKIEL, AND RICHARD E. QUANDT* 


The conventional financial rule under 
which institutions deriving at least part of 


their income from securities have tradi-. 


tionally operated is that dividends and in- 
terest may be spent but not capital gains. 
In recent years the conventional wisdom 
has been attacked, partly on the grounds 
that it ill serves the institutions in ques- 
tion.! 

The purpose of this paper is (a) briefly 
to examine the principal reasons for em- 
ploying a definition of endowment income 
different from that implied by the con- 
ventional spending rule, (b) to discuss the 
implementation of the new definition 
which was designed at Princeton: Univer- 
sity and contrast it with some alterna- 
tives, and (c) to indicate the new spending 
rule’s operation with the aid of some 
sampling experiments. 


I, The Definition of 
Endowment Income 


The definition of endowment income 
should be consistent with the following 
criteria: (1) the definition should seek to 
make investment management independ- 
ent of the spending decisions of the uni- 
versity; ; (2) it should imply a spending rule 
that protects the real value of the corpus 
of the endowment fund; and (3) it should 


* Financial Research Center, Princeton University. 
We are indebted to Mark R. Killingsworth for helpful 
comments. 

1 For exaniple, such institutions include Amherst Col- 
lege, Princeton University, the University of Pennsyl- 
vania, and the University of Rochester. The American 
Economic Association abandoned the conventional 
definition some time ago (see Reports of Committee on 
Financial and Investment Policies). 


seek to make spendable endowment in- 
come for the university reasonably stable 
from. year to year. We shall show that the 
conventional definition fails to meet the 
first two requirements, 

Independence of Spending and Invest- 
ment Management. The objective of invest- 
ment management should be the maximi- 
zation of total rate of return, defined to 
include changes in capital values as well as 
interest and dividend receipts, subject to 
the constraint that the risk level assumed 
is not inconsistent with the need to pre- 
serve the corpus of the fund. It is the size 
of the total return, not its composition, 
that matters if the university is to achieve 
the largest stream of resources over time.’ 

In institutions using the conventional 
definition of endowment income—and 
therefore prevented from spending capital 


© gains—concern for maximizing spendable 
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income might induce the investment man- 
ager to increase the proportion of the port- 
folic invested in fixed income securities, 
whether or not this policy was consistent 
with the objective of maximizing total 


returns. Thus, traditional spending rules 


may easily force the university into an in- 
appropriate portfolio-management policy. 
Suppose, however, that investment policy 
was set according to wealth-maximizing 
objectives, and that this approach led a 
university to put the major portion of its 
endowment funds into stocks that pay low 
dividends but are expected to produce 
2 Robert M. Haig and Henry C. Simons presented the 
classic argument that all accretions to an institution’s 


wealzh enlarge its capacity to command goods and ` 
services, 
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sizable capital gains.’ Since traditional 
rules dictate that none of the capital gains 
can be applied to current needs, the uni- 
versity is forced to allocate a large share 
of the total return on endowment to future 
needs. 

The word ‘forced” is used advisedly, 
since the all-important allocation decision 
as between present and future needs is 
made by an automatic mechanism that 
allows no room for conscious decision. 
This is not to argue that the traditional 
definition of spendable income inevitably 
assigns too high a proportion of total en- 
dowment return to future needs. Indeed, 
during the decade of the 1960’s, when new 
money flowed abundantly to universities, 
it was possible to meet the most pressing 
demands of the moment while allowing 
capital gains to be added to the corpus of 
the endowment fund. That happy situa- 
tion no longer prevails for universities, and 
somewhat lower savings rates may well be 
more appropriate and, indeed, necessary 
for the 1970's. 

In sum, the major objection to the tradi- 
tional spending rule is that it gives rise to 
an insoluble dilemma: If the endowment is 
invested for maximum total return, only 
by accident will the amount of dividends 
and interest earned in a given year be 
consistent with the amount that ought to 
be spent on the basis of general policy 
considerations. But if a conscious decision 
is made on the amount of endowment in- 
come that ought to be available for spend- 
ing, and if this decision is allowed to in- 
fluence investment policy, only by acci- 
dent will the composition of the portfolio 
be consistent with the objective of maxi- 
mizing total return. Any definition of in- 
come should seek to separate questions of 
resource allocation as between present and 


3 M. H. Miller and Franco Modigliani have demon- 
strated that in perfect capital markets a company that 
retains $1 of earnings will produce $1 of capital gains for 
its stockholders. For investors such as universities that 
pay no taxes, the latter is just zs good as the former. 
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future from the conduct of investment 
policy. 

Preservation of the Real Value of the En- 
dowment. University trustees have a clear 
obligation to protect the corpus of an en- 
dowment fund, and this obligation is often 
given as the justification for a policy of 
prohibiting the spending of capital gains. 
Buz the traditional definition of income 
implies that we have different standards 
for the preservation of the capital for 
stocks and bonds. 

For bonds the implicit standard is that 
we should preserve the dollar value of the 
principal amount. For stocks the rule im- 
plies that we preserve the same number of 
shares or, if there are stock splits and divi- 
dends, that we preserve the endowment’s 
proportional equity in the companies 
owned. Thus, the traditional rule may not 
effectively preserve principal at all. Sup- 
pose that the university held a portfolio 
consisting entirely of bonds. Under the tra- 
ditional rule, the university can spend all 
of the interest income from the bonds, and 
capital is “preserved” so long as the prin- 
cipal amount of the bonds is kept intact. 
But, if there is any increase in the price 
level, the real value of the portfolio de- 


` clines and the purchasing power of the 


endowment has not been preserved. 
On the other hand, suppose the institu- 
tion holds a portfolio of non-dividend- 
paying stocks. It may well be that the 
overall return (including capital gains) for 
this institution is far higher than for the 
university taat holds its portfolio entirely 
in bonds. Nevertheless, the second institu- 
tion is defined as having no spendable in- 
come whatsoever and all capital apprecia- 
tion (overall return) is considered to be 
part of the corpus of the fund. Here capital 
is preserved with a vengeance. As long as 
the overall return from the stock portfolio 
is greater than the rate of inflation, the in- 
stitution will be adding to the real value of 
the endowment, not merely preserving it. 
The point is that treating only dividends . 
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and interest as spendable income is an un- 
reliable method of preserving the corpus of 
the endowment fund. The traditional rule 
may either undercompensate or overcom- 
pensate for changes in the relevant price 
level. What is needed is a more direct and 
-reliable method of preserving the real value 
of the endowment. 

Stability of Spendable Income. Spendable 
income for the university should be rela- 
tively stable from year to year. In view of 
the fixed nature of so many of the financial 
commitments made by any university, it is 
especially important to minimize the likeli- 
hood of sudden reductions in income. 

The traditional spending rule is consis- 
tent with our third criterion, since divi- 
dends and interest receipts are reasonably 
stable from year to year, provided there is 
no change in the composition of the port- 
folio. The university can estimate with a 
high degree of accuracy what spendable in- 
come will be from year to year. It is well 
known, however, that changes in capital 
values do not occur smoothly over time. 
Thus, if an alternative definition of income 
is employed, it is important to assure that 
spendable income from year to year is rea- 
sonably predictable and stable. 

Toward an Alternative Definition of In- 
come. We have implicitly argued above 
that dividends and interest plus capital 
gains is the proper definition of income. 
More specifically, we define spendable in- 
come as Y= [(d-+-c)—g]M, where d is the 
long-run rate of dividends (interest), c is 
the long-run rate of capital gains, g is the 
desired rate of growth of M, and M is the 
market value of the portfolio. L. Fisher 
and J. H. Lorie have estimated that, for 
long periods from the 1920’s to the 1960’s, 
the long-run total rate of return from 
stocks was a little over 9 percent, which we 
took to be a realistic estimate of (d+c).* 


4 Donald Nichols argues that dividerds and interest 
plus capital gains is an invalid measure of spendable 
income and that F should be defined as [¢+(¢’s—g) ]M, 
where r is the rate of return on corporate investment 
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We then assumed that prices would rise by 
5 percent annually, so that the university 
would desire’ to increase the nominal value 


_ of its endowment by 5 percent annually to 


keep constant its real value (i.e., g=0.05). 
Thus, spendable income is 4 percent of M, 
as the specific plan presented below as- 
sumes. 


IJ. The Princeton Plan and 
' Some Alternatives 


The plan proposed for Princeton makes 
use of a 9 percent expected total return 
(including dividends and capital changes) 
to generate a spendable income rule. To 
insure the body of the endowment against 
inflation, a 5 percent rate of anticipated 
inflation is deducted from the total return 
to arrive at a spending rate. The 4 percent 
spending rule is applied to a moving aver- 
age of past endowment values to assure a 
reasonable degree of stability in spending. 
Moreover, the plan includes a “tracking 
rule” that reduces the rate of spending 
should total return remain below the long- 
term trend fot a long period of time. 

Essentially, Princeton computes a capi- 
tal value which is a weighted average of 
the past six semi-annual values of endow- 
ment.® The weighting formula increases all 
past values at a compound annual interest 
rate of 5 percent; i.e., if the endowment 
value six months previous in period t— 1/2 
is 100, the number entering the average is 
100 times 1.025. The “rate of return” is 
defined as the average of the past six semi- 
annual rates of (total) return. The product 





and s is the corporation’s retention rate. But if g=0) 
then rs is simply the (long-term) rate of growth in the 


- portfolio’s market value, and the problem is to find the 


best empirical approximation to rs. Capital gains in any 
short-time period are an unsatisfactory approximation 
(which is why we use long-term values), and retained 
earnings are even less satisfactory: accounting earnings 
are ill defined, and, as William J. Baumol, Peggy Heim, 
Malkiel, and Quandt have shown, retained earnings 
seem to bear little relationship. to the estimated growth 
of profits. 

5 A fuller description of the plan is contained in the 
Faculty-Administration Committee Report. 
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of the capital value of the endowment and 
the rate of return represents the income to 
be allocated. Five percent of the capital 


value is allocated to endowment to pre- . 


serve the real value cf the fund, 4 percent 
of the capital value is allocated to “‘spend- 
able income,” and the remainder is added 
to (or subtracted from) a “stabilization 
fund.” l 

More precisely, the plan allows 4 percent 
spending when the stabilization fund ex- 
ceeds 50 percent of its “full value,” where 
“full value” is defined as the sum of the 
three preceding yeers’ “spendable in- 
come.” When the stabilization fund is be- 
low 50 percent of “full value,” spending is 
scaled down by schedule to 3.2 percent. 
This base figure of 3.2 percent, which has 
been the rate of dividend and interest in- 
come, becomes operative if the stabiliza- 
tion fund is less than 5 percent of full 
value. It should be noted that this stabili- 
zation fund is simply an accounting tool 
that allows Princeton to make sure the 
earnings rate, long term, is not less than 9 
percent if the university is to spend 4 
percent. i 

Princeton’s long-term investment record 
has averaged close to a 10 percent rate of 
return. Since dividends and interest have 
averaged only 3.2 to 3.4 percent, our plan 
would allow a higher rate of spending than 
traditional rules. The use of averages pre- 
vents sharp, short-term market fluctua- 
tions from too greatly altering spending. 
The 5 percent inflation factor seems to 
offer a reasonable degree of protection 
against declines in the real value of the 
endowment in the long run.’ Finally, 

6 The relevant price index is, of course, that of the 
market basket of goods and services purchased by the 
university, which may well be different from standard 
price indices. Whether the appropriate index will rise 
faster than some standard index is not clear. There is 
some reason to think it will go up less fast since the 
salary component of the index is at least under the par- 
tial control of the university. On the other hand, the 


activities of universities may well be those least likely 
to achieve productivity gains. 
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should our long-term assumption of a 9 
percent toal return prove too optimistic, 
the plan automatically reduces spending 
to a rate comparable to the traditional 
dividend phus interest rule. 

Alternat ve plans for the redefinition of 
endowmen- income resemble the Princeton 
plan in some respects, although the latter 
has several novel features. (1) It explicitly 
contains ar allowance for estimated infla- 
tion in the definition of spendable income 
—an allowance which can be adjusted in 
the light co? future experience. (2) It ex- 
plicitly scales down spendable income if 
total returm falls short of its anticipated 
level. (3) It makes no distinction between 
realized and unrealized gains and thus is 
consistent with a portfolio strategy of low 
turnover. (4) It avoids the measurement 
difficulties mherent in the use of retained 
earnings in defining endowment income. 
(5) It is explied to all funds, not just 
“funds functioning as endowment.’” 


III. Operation of the Spending Rule 


Table 1 chows how the Princeton plan 
would have operated over the 1959-1971 
period, given Princeton’s actual invest- 
ment exper.ence. Had the plan been in 
operation, Frinceton would have been able 
to spend somewhat more income than was 
possible under the traditional spending 
rule. This is because Princeton’s invest- 
ment policy has been to weight the port- 
folio in fave: of common stocks with good 
growth prospects but with low rates of 
dividend return. The proposed plan would 
thus reduce pressures on the portfolio 
managers to change the composition of the 
portfolio tcward bonds, which have a 
much higher current rate of return. De- 
spite the somewhat larger spending rate in 


7 “Funds funcioning as endowment” are those that 
are not legally restricted as to the spendability of the 
corpus of the furd. Applying different spending rules to 
different portions of the whole endowment will change 
their relative prcoortions in the long run. 
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TABLE 1—~Spenpasie Income, GIVEN ÅCTUAL 
INVESTMENT EXPERIENCE, FOR 
PRINCETON UNIVERSITY 














(Millions of Dollars) 
„Actual 
Dividends and 
Interest Plan Results 
1956-57 4.3 — 
1957-58 4.9 — 
1959-60 5.3 — 
Plan begins — ——— — — — — — — — — —— 
1959-60 5.7 5.2 
1960-61 6.2 6.1 
1961-62 6.6 7.2 
1962-63 7.2 8.2 
1963-64 7.7 9.0 
1964-65 8.5 10.0 
1965-66 9.6 11.1 
1966-67 10.9 12.4 
1967-68 11.7 13.4 
1968-69 12.7 - 14.3 
1969-70 14.0 15.6 
1970-71 15.0 15.9 
Endowment at end 
of fiscal year 
1970-71 440.5 426.1 


Note: Simulation of plan assumes stabilization fund is 
initially set at 25 percent so spending rate is 3.5 per- 
cent initially. 


most years, the corpus of the endowment 
is protected against a 5 percent inflation. 
Moreover, our averaging technique insures 
that spendable income from year to year is 
relatively stable. Indeed, spendable in- 
come shows a steady growth and never de- 
clines over the sample period. 

We also performed a number of simula- 
tion experiments to see how the plan might 
operate in the future. We assumed both 
higher and lower total rates of return than 
had been experienced in the past and also 
more and less variance in stock prices than 
over the past fifteen years. We generated 
fictitious histories of prices with the indi- 
cated mean and variance. Under a wide 
variety of circumstances the proposed plan 
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is consistent with the desiderata set up in 
the start of the paper; it allows slightly 
increased spending and produces a reason- 
ably smooth spending stream.’ In sum, it 
would appear that the Princeton plan is a 
serviceable one that can make an impor- 
tant contribution to the more effective use 
of the University’s resources. 


REFERENCES 

W. J. Baumol, P. Heim, B. G. Malkiel, and 
R. E. Quandt, “Earnings Retention, New 
Capital, and the Growth of the Firm,” 
Rev. of Econ. and Statist., Nov. 1970, 52, 
345-355, 

L. Fisher and J. H. Lorie, “Rates of Return 
on Investments in Common Stocks,” J. of 
Bus., Jan. 1964. 

R. M. Haig, “The Concept of. Income—Eco- 
nomic and Legal Aspects,” in R. M. Haig, 
ed., The Federal Income Tax, New York 
1921, 

M. H. Miller and F. Modigliani, “Dividend 
Policy, Growth and the Valuation of 
Shares,” J. of Bus., Oct. 1961, 34, 411- 
433. 

D. A. Nichols, “A Measure of Income for 
Perpetual Institutions,” Univ. of Wisconsin, 
SSRI workshop series no. 7214, July 1972. 

H. C. Simons, Personal Income Taxation, Chi- 
cago 1938. 

Faculty-Administration Report, The Defini- 
tion of Endowment Income, Princeton, Feb. 
1970. 

Reports of Committee on Financial and In- 
vestment Policies of the American Eco- 
nomic Association, Amer. Econ, Rev., Proc., 
May 1967, 57, 711-714, and May 1969, 59, 
586. 


ë It should be noted, however, that the larger the 
assumed variance of stock prices, the less the final value 
of the endowment. This is so because of a phenomenon 
analogous to reverse dollar-cost averaging which means 
that slight adjustments in spending rates will be neces- 
sary, depending upon the expected variance of stock 
prices. 


DISCUSSION 


Ropert Exsner, Northwestern Univer- 
sity: The request that I concentrate my re- 
marks on “The Investment Income Formula 
of the American Economic Association” 
leads me to recall early years of the Sino- 
Soviet dispute. Chinese attacks then were 
directed against the revisionist clique in 
Yugoslavia while Russian propaganda 
blasted Albania. My topic raises some im- 
portant policy issues arid some subtle but 
significant points of theory which apply most 
importantly neither to little Albania nor to 
the miniscule portfolio of the American Eco- 
nomic Association (4A), but rather to the 
great bulk of private colleges and universities 
in the United States, and a number of the 
public institutions as well. In a broader 
sense we come to grips with the basic con- 
cepts of income and wealth, welfare, and 
intergenerational allocation and optimaliza- 
tion. 

The current problem of endowment in- 
come of educational institutions had its 
major and modern genesis in the 1950s. 
Immediate needs in terms of faculty salaries 
and educational services generally seemed 
enormous. Yet trustees and some adminis- 
trations of private universities revealed a set 
of preferences which appeared to some of us 
most appropriate for managers of an invest- 
ment trust. In many cases they had acquired 
portfolios including substantial, if insuff- 
cient, numbers of low payout “growth” 
stocks. But those persons accounting. for 
university resources and significantly in- 
fluencing the expenditures were willing to 
count as income to be spent for current edu- 
cational purposes only dividends and inter- 
est and ignored capital gains. A university, 
it seemed, could improve by leaving the next 
generation a higher endowment than the 
amount it received, not by spending to leave 
a higher quality faculty, a greater investment 
in research, or whatever else a college and 
university was supposed to be about. $ 

Some enlightened university adminis- 
trators, such as W. Allen Wallis, the: dis- 
tinguished chairman of this session, were 
properly concerned. It was thought that the 
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AEA, with its own meager portfolio, might 
set an appropriate example for the colleges 
and universities for whom endowments were 
a major item of wealth and income. An AEA 
Committee on Financial Investment Policies, 
under the impeccable chairmanship of Mil- 
ton Friedman (and including the present 
author) recommended and secured adoption 
by the Association of a formula which made 
its “income from equities in each year equal 
to dividends received in that year plus one- 
third of market appreciation of that year 
(adjusted for price-level change) plus one- 
third of adjusted appreciation in the pre- 
ceding year, plus one-third of adjusted ap- 
preciation in the second preceding year” 
(see Amer. Econ. Rev., Proc., May 1969, 2, 
586). 

Now, as Donald Nichols points out, while 
there is merit in including some portion of 
real capital gains in income, it is not clear 
that the AHA formula, which counts in 
current income a simple average of real 
capital gains on equity over a three-year 
period and real capital gains of the current 
period on bonds, is universally appropriate. 
Following Sir John Hicks, if one defines 
income as what one can consume during a 
period and still be as well off at the end of 
the period as at the beginning, and if “being 
as well off” relates to expecting at the end of 
the week to have as much future “welfare” 
as was expected at the beginning of the 
period, the amount of capital gains which 
can be consumed without reducing expected 
utility in the future depends upon an inter- 
temporal utility function. If the intertem- 
poral utility function is maximized by con- 
suming indefinitely at a constant rate, then 
no part of capital gains due to reductions in 
the rate of discount of expected future re- 
ceipts can be included in income. For exam- 
ple, if a portfolio consists of a million consols 
each paying one dollar per year to the holder 
forever a change in the market rate of inter- 
est or discount from, say, 10 percent to 8 
percent, thus raising the value of the port- 
folio from $10 million to $12.5 million has no 
effect whatsoever on the future stream of 
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earnings, which remains at the initial one 
million dollars annually. 

But the specific formulation by Nichols 
leads us, and James Tobin moves explicitly, 
to undervalue the present and, hence, con- 
done or encourage the old investment trust 


concept of handling a university portfolio. | 


For Nichols suggests a definition of income 
equal to optimal consumption such that 
Co=Rot(Gre—Ge)V, where V is the value 
of the portfolio, Gr and Go are respective 
growth rates of receipts and consumption, 
and consumption plans are presumed to 
“involve exponential growth, though per- 
haps at a low or even zero rate.” Tobin is 
specific, declaring: “Trustees of an endowed 
university ... assume the institution to be 
immortal.... Sustainable consumption is 
their conception of permanent endowment 
income....In formal terms, the trustees 
are supposed to have a zero subjective rate 
of time preference.” Hence, via Nicholas, 
Tobias arrives at his basic formula (1), 
Y= [d+(g—-i)V]S, which makes endow- 
ment income (F) equal to current cash re- 
ceipts of dividends, interest, and rents per 
share (d) plus the product of the value of a 
share (V) and the difference between the 
expected growth per annum of cash receipts 
per share (g) ‘and the expected rate of infla- 
tion (7), all, of course, multiplied by the num- 
ber of shares (5). 

Calculating or estimating the expected 
rate of growth of cash receipts per share 
then becomes critical. Tobin does this by 
taking U.S. securities as a whole as a repre- 
sentative portfolio and regressing deflated 
cash yield per share against time. In his 
estimates he comes up with rates of growth 
which are actually (very slightly) negative 
to 1961 and finally reach a maximum of 
-+2.9 percent in 1969 and 1970. Thus, the 
Tobin formula has counted in Income none 
of the enormous capital gains in American 
securities in the decade and a half after 
World War II and relatively little since. | 

Yet Tobin’s calculations show an increase 
in the market value per share from $153.9 
billion in 1948 to $565.1 billion in 1970 which, 
after application of the GNP price deflator 
he uses (and despite the sharp drop in mar- 
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ket value per share from 1968 to 1970), 
still involves an increase of 116 percent in 
real value of the “reference portfolio,” over 
3.5 percent per year. Since the cash yield, 
which constituted virtually all of Tobin’s 
income, averaged only about 3.5 percent 
during 1948-1970, his measure was little 
more than half of total income including real 
capital gains. eats 

The impact of the Princeton formula, as 
reported by James Litvack, Burton G. 
Malkiel, and Richard E. Quandt, is similar, 
but here the conservatism is explicit. En- 
dowment income (spendable income) is set 
at a maximum of 4 percent of the market 
value of the portfolio, with a sliding scale 
that reduces the ratio to as low as 3.2 percent 
if growth is below expectations. In my own 
university, with guidance from an enlight- 
ened president who is both a distinguished 
economist and student of certain problems 
of myopia, without any change in accounting 
procedure we have moved towards appropri- 
ating to income enough of capital gains to 
yield a 5 percent return on portfolio. This 
would appear slightly more liberal than the 
Princeton formula and, of course, decidedly 
more liberal than Tobin’s equation would 
have been.if applied up to 1970. 

But what can we make of all of this in 
terms of the actual numbers or the theory 
that has led us to them? Are true real rates 
of return only 3 and 4 percent or even 5 per- 
cent? As Litvack, Malkiel, and Quandt re- 
mind us, Fisher and Lorie have. estimated 
long-run total rates of return from stocks as 
a little over 9 percent, and this over a period 
when the inflation rate subtraction could 
hardly have been much more than 2 percent. 
Indeed, I can hardly imagine a portfolio 
manager of a bank, a mutual fund, or a uni- 
versity who would admit that 3 or 4 percent 
was all the return he could expect. But if 
the true rates of return are more than this, 
application of the formulas of any of the 
three papers under discussion would rein- 
force and perpetuate the. university practice 
of using endowments to build forever for 
the future. Jam tomorrow, but never jam 
today! 

There are two directions in which we ap- 
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pear to be going astray. One relates, in the 
Tobin formulation at least, to the concen- 
tration on cash payouts rather than total 
earnings. The other involves the funda- 
mental issue of time preference. 

One reason, I submit, why Tobin picks up 
so little of capital gains is that he perceives 
capital growing with the growth in cash pay- 
out, d, which is quite reasonable on his as- 
sumption that a constant proportion of earn- 
ings (1—s) is actually paid out. But high 
marginal rates of taxation for most recipients 
of dividends and interest and high corporate 
profits tax rates, along with increased oppor- 
tunities to lower reported corporate earnings 
by larger charges for depreciation and other 
accounting costs, have led to several distort- 
ing elements in the ratio of cash yield to 
true total business earnings. While the 
growth in net earnings has seemed to slow 
with accelerated depreciation charges, it is 
quite possible that, on an accounting basis 
consistent over time, earnings have grown 
more rapidly than dividends. For the period 
when Tobin found a negative rate of growth 
of real cash payout, for example, real earn- 
ings may have been growing at a substantial 
rate while the ratio of earnings paid out was 
declining at an equal rate. As a consequence, 
earnings paid out remained about constant 
(or actually declined) even while, from 1948 
to 1961, the real marker value per share rose 
at almost 5 percent per year. 

We might, then, work with the growth in 
earnings rather than the growth in cash pay- 
out, but this would appear likely to raise 
even more difficulty. For the cash payout is 
at least an observable market phenomenon. 
Earnings figures, on the contrary, are be- 
deviled by accounting vagaries distorted by 
tax considerations. We would do better to 
rely on market figures, but these should be 
the directly relevant ones, the capital gains 
(or losses) reflected in market evaluations for 
securities in the portfolio. And that is indeed 
what the AFA formula does. 

But there is still another argument for ac- 
counting for income in the manner of the 
AEA rather than along the lines of the 
Nichols-Tobin formulation. This relates to 
that basic matter of time preference. 
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Why should we act as if a university or 
any other institution is permanent? We 
know that nothing is permanent. We know 
that we are all mortal. We know that needs 
change anc we can anticipate that the needs 
for endowment income can change. We know 
that populations move and that particular 
universities may be in less demand in the 
future (while others may or may not be in 
greater demand). Indeed, almost nowhere in 
human behavior or in economic activity do 
we show a zero rate of time preference. We 
are always giving more weight to the present 
than to the future. Because institutions are 
mortal, or because we may expect to have 
more tuition, government support, endow- 
ment income, or gifts in the future, the prob- 
ability of requiring income from our present 
endowment is likely to decline over time. 
We should, therefore, not expect to maxi- 
mize expected utility by providing for equal 
expenditures from endowment over all years 
in the future. Formally, we might write 


P(t + 1) oe 


ðU 

ac(t + 1) aC(t) 
where P is the probability of needing the con- 
sumption expenditures, C, in the indicated 
years t and t+-1. We thus equate probability- 
weighted marginal utilities of consumption 
(or educational expenditures from endow- 
mert income) or equate marginal rates of 
substitution to ratios of probabilities. 

But if this is so, and if these probabilities 
are a declining function of time, or if we 
have positive time preference for any other 
reason, then we may reject the argument 
cited earlier that we should not spend capital 
gains resulting from declines in the rate of 
discount of an unchanged expected stream 
of future earnings. If we are not planning 
to use these capital gains forever at an even 
(rather than declining) rate, then we can 
begin to spend some of them. And that is pre- 
cisely what would flow out of Friedman’s 
function relating consumption to permanent 
income and the rough pragmatic application 
of this in the AZA’s measure of its income. 

If we are to maximize subject to our prefer- 
ences, we may well ask whose preferences 
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and what they are. Current students and 
faculty may want a measure that provides 
more income and expenditures now, and 
ambitious administrators, who measure their 
success by the progress of their institutions 
rather than its endowment, may reason 
similarly. But, it is argued, trustees are re- 
sponsible for the immortal soul af the insti- 
tution, and they and, most importantly, 
donors are interested in providing something 
immortal. That, I submit, is not clearly true. 
Many donors, for example, give money for 
buildings: a new medical center, a gymna- 
sium, a business education complex. But how 
‘many times has a donor made tke following 
statement? “Here is $10 million for a new 
building to be named after me, kut I do not 
want you to spend all of it on the building 
now; rather give me an $8 million building 
in my name and set aside $2 million which 
will accumulate at compound interest so 
that you can always have a fund to replace 
the original building and its successors, as 
they wear out, thus retaining my name for 
posterity.” That has not happened to my 
knowledge at Northwestern University nor 
generally, I suspect, even been thought 
about. Donors, I submit, like almost every- 
one else in our society, while aiming for a bit 
of immortality, do not expect anything to 
last forever and act accotdingly. 

The principles laid down by Nichols and 
Tobin have much to commend them and it 
is certainly true that there is no unique, best, 
universal concept of income. But there is 
good reason to work with a ccncept of in- 
come which recognizes gains in the present 
as they occur, which means as the market 
recognizes them, and which guides us to 
provide adequately for the future without 
short-changing present needs. We clearly do 
not want to squander all of our capital in ex- 
penditures of this week or year. But neither 
do most of us have any good reason to re- 
serve our capital to provide equal expendi- 
tures forever and ever and ever. If the AEA, 
like Albania, exists in a thousand years, we 
should anticipate that the fine economists of 
that millennium, as well as those who have 
built up the endowment of the Association 
in the immediately preceding period, would 
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provide amply for its needs. And the same 
argument should apply for Harvard, Yale, 
Princeton, Wisconsin, Northwestern and 
Slippery Rock. 


Sranrey W. Brack, Vanderbilt Univer- 
sity: These papers contain a substantial 
amount of guidance and wisdom for univer- 
sity, treasurers and boards of trustees. The 
numerical embodiment of that wisdom pro- 
vided by each of these papers raises a num- 
ber of questions, however. 

Let me recapitulate Nichols’ basic argu- 
ment once more. Capital gains can properly 
be counted as income for a perpetual institu- 
tion only to the extent that they reflect 
profits from reinvested earnings of corpora- 
tions. Other capital gains, such as those due 
to general inflation, changes in the expecta- 
tion of future profitability of firms, or 
changes in the market’s rate of discount for 
future profits, should not be counted as real 
income, since their effects on an institution’s 
future consumption stream depend on the 
shape of that consumption stream and in 
any case are nonrecurrent. 

So the question is: What portion of capital 
gains may properly be consumed without 
impairing the real value of the institution’s 
endowment? The other two papers approach 
this question by means of Nichols’ formula, 
but each supplies the parameters in a differ- 
ent way. Nichols’ formula can be written 


C= D+ (rs — gMV = (d+rs — gM, 


where C is spendable income, D is dividends 
and interest, MV is the market value of the 
portfolio, d is the dividend yield, r is the in- 
ternal rate of return of corporations, s is the 
rétention rate, and g the desired growth rate 
of nominal spendable income and the market 
value of the portfolio (i.e., the rate of infla- 
tion). 

Princeton assumes that the total return 
d+rs=9 percent, as estimated by Fisher and 
Lorie’s study of stock prices. The inflation 
rate g is taken to be 5 percent, presumably 
based on current experience, yielding a 
spending rule of 4 percent of market value. 
This rule is smoothed by applying it to a 
five-year moving average of market values 
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and, most crucially, is hedged by providing 
a stabilization fund. If actual total return 
exceeds 9 percent and the stabilization fund 
fills up, spending can (or should) exceed 4 
percent. On the other hand, if actual total 
return is less than 9 percent, the stabilization 
fund will eventually run dry, and spending 
will return to the faith of our fathers: “Don’t 
touch capital.” 

Tobin approaches the estimation problem 
differently. He estimates rs from its defini- 
tion: the trend rate of growth of cash yield 
per share. As Nichols has shown, this will-be 


the same in the long run as the rate of growth 


of share prices if and only if the internal 
rate of return 7 is the same as the market 
discount rate i. Tobin adds the current divi- 
dend yield to this estimate of rs to get the 
total rate of return d+rs. Then he deducts 
the trend rate of inflation from this total 
return to get his measure of income per 
share. 

Using subscripts ¢ for current and £ for 


trend, one can thus write the two sets of © 


parameters as: 
Princeton: (d -+ 1s), — ge 
Tobin: de + (rs) — Be 


` This summary suggests the following com- 
ments: 


(1) Since the inflation rate is not one of | 


the “great constants” of economics and in 
fact can be whatever the monetary authori- 
ties choose, the current inflation rate, or 
some judgmental combination of recent in- 
flation rates, will probably be a better figure 
than the historical trend used by Tobin. 

(2) The Princeton measure of total return 
is conceptually different from the dividend 
yield plus rate of growth of dividend yield 
used by Tobin and Nichols. The Princeton 
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measure in fact includes all of capital gains, 
albeit averaged over a long history since the 
Fisher-Lorie study covered a long period. 
Thus most of the capital gains included in 
the 9 percent estimate must have been due 
to retained earnings and inflation, not 
changes in expected profits rates or market 
discount rates. 

(3) The specific period over which Tobin 
computes his estimates of rs, the rate of 
growth of cash yield per share, may be dom- 
inated by a change in market discount rates. 
The striking thing about Tobin’s estimates 
of “permanent endowment income” is that 
they are so often below actual dividends plus. 
interest. In fact, Tobin’s estimate is below 
the conventional figure from 1948 to 1964, 
rising above dividend and interest only from 
1965 to 1969. His message seems to be that 
universities were too prodigal in the 1950's 
and early 1960’s. An important factor in his 
estimates is the decline in real dividends per 
share from 1950 to 1961, which imply that 
rs— g is negative over that period. It is doubt- 
ful that inflation is the culprit in this case. 
Rather, it appears to be some change in 
parameters over this period that resulted in © 
falling real dividends per share. Tobin’s own 
figures show that the dividend yield declined 
from a peak of 5.89 percent in 1950 to a low 
of 3.10 percent in 1961. This matches Stand- 
ard and Poor’s figures and mirrors a reverse 
move in stock prices. It seerns likely that the 
1948-61 period, in fact, included a substan- 
tial revision in the rate at which the market 
discounts future profits and thus is a poor 
guide to the trend of earnings per share. 

I conclude that the Princeton formula has 
more to offer (a) on the grounds of accuracy, 
despite its conceptual difficulties, and (b) on 
the grounds cf practicality, through its hedge 
against error via a stabilization fund. 
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THE JOHN BATES CLARK AWARD 


Citation on the Occasion of the Presentation 
of the Medal to 


FRANKLIN M. FISHER 
December 29, 1973 


HE John Bates Clark medal of the American Economic As- 

sociation is awarded biennially “to that American economist 
under the age of forty who is adjudged to have made a significant 
contribution to economic thought and knowledge.” For 1973 the 
Association is proud to award the medal to Franklin M. Fisher, 
who has contributed continuously and significantly to many 
branches of theoretical and applied economics, from welfare eco- 
nomics and index number theory to the costing of educational loan 
systems, and from aggregation theory to the estimation of techno- 
logical and behavioral relationships in the petroleum drilling and 
community television antennae industries. In his theoretical work 
he has concentrated on both supporting the empirical worker in his 
attempt to wrest meaningful conclusions from recalcitrant data and 
on keeping the same worker honest by outlining the limits of what 
is knowable from a given body of data. An example of the first is his 
work on approximate specification and near decomposability, pro- 
viding a rationale for much of current econometric practice of stop- 
ping short of the estimation of complete systems with potentially 
an infinity of variables. An example of the second is his contribu- 
tions to theory of identification of econometric systems and the 
existence or, more often, nonexistence of aggregates and relation- 
ships (such as aggregate production functions) among them. In his 
empirical work he has lived up to the high standards he set for 
himself in his methodological contributions. His work represents 
one of the finest examples of the interaction of theory and measure- 
ment in economics. 
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MINUTES OF THE ANNUAL MEETING 


NEW YORK, NEW YORK 
DECEMBER 29, 1973 


_ The Eighty-sixth Annual Mesting of the 
American Economic Association was called 
to order by President Kenneth J. Arrow in 
the Grand Ballroom of the New York 
Hilton Hotel, New York, N. Y., at 9:40 
p.m. on December 29, 1973. The President 


asked that members occupy the center sec- . 


tions of the Ballroom and that nonmem- 
bers move to the side sections. He also 
requested that members offering motions 
identify themselves by name and give the 
exact wording of motions to tke Secretary 
in writing. 

The Secretary read the minutes of the 
meeting of December '29, 1972. He pointed 
out that in accordance with a decision 
taken at that meeting copies of the reports 
of the Secretary-Treasurer and the Man- 
aging Editors had been made available at 


a desk in the registration area for the con- ` 


vention before the Annual Meeting and 
were also distributed at the Meeting itself. 
In accordance with another decision, 
microphones were available in the center 
aisle for the convenience of members 
wishing to speak. It was VOTED to approve 
the minutes as read and published in the 
American Economic Review, May 1973, 
pages 471-73. 

The Secretary presented the report of 
the Committee on Elections and the certifi- 
cation of the new officers for 1973 as fol- 
lows: 


In accordance with the bylaws on election 
procedure, I hereby certify the results of the 
recent balloting and present the results of the 
Nominating Committee, the Electoral Col- 
lege, and the Committee on Elections. . 

The Nominating Committee, consisting of 
Wassily Leontief, Chairman, Carolyn S. Bell, 
Leonid Hurwicz, Mark Killingsworth, Roy 
Radner, and David C. Smith, submitted the 
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nominations listed below for Vice-President 
and member of the Executive Committee. 
The Electoral College, consisting of the 
Nominating Committee and the Executive 
Committee meeting together, selected the 
nominee for President-elect. No petitions 
were received nominating additional candi- 
dates. 
President-elect 


Robert Aaron Gordon 
Vice-Presidents Executive Committee 


Gary S. Becker Andrew F. Brimmer 
Barbara R. Bergmann Anne Pitts Carter 
John G. Gurley Peter A. Diamond 
Geoffrey H. Moore Paul M. Sweezy 


The Secretary prepared biographical 
sketches of the candidates and distributed 
ballots in September. The Committee on 
Elections, consisting of Stanley W. Black, 
Chairman, Dawn Elvis, and Rendigs Fels, 
ex officio, canvassed the ballots and filed the 
results with the Secretary. From the Report 
of the Committee on Elections, I have the 
following information: 


Number of envelopes without 


name for identiucation.... 351 

Number of envelopes re- 
ceived too late........... 41 
Number of defective ballots. 2 
Number of legal ballots..... 6,002 
6,396 


On the basis of the canvass of the votes, I 
certify that the following persons have been 
duly elected to the respective offices: 

President-elect (for a term of one year) 


Robert Aaron Gordon 


Vice-Presidents (for a term of one year) 


Gary S. Becker 
John G. Gurley 


Members of the Executive Committee 
(for a term of three years) 


Andrew F. Brimmer 
Paul M. Sweezy 
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The Secretary-Treasurer, the Managing 
Editor of the American Economic Review, 
and the Managing Editor of the Journal of 
Economic Literature commented on their 
written reports. (Revised versions of their 
reports will be published in the Proceedings 
of the Association.) On recommendation 
of the Treasurer, it was VOTED to adopt 
the following resoluticn: 

BE IT RESOLVED thax 80 percent of the 

dues of annual members be considered 

payment for a year’s subscription to 
both the American Economic Review and 
the Journal of Economic Literature and | 
the same dollar amount of the payment 
by subscribers (nonmembers) be con- 
sidered payment for subscriptions to the 

Review and the Journal, with the re- 

mainder a contribution toward the As- 

sociation’s exempt functions, such as 
annual meetings and various economic 
research projects and programs. 


The Secretary presented the following 
two resolutions, which were adopted 
unanimously: 

BE IT RESOLVED that this meeting com- 

mend Walter W. Heller for planning a 

program of great interest and high dis- 

tinction. 


BE IT RESOLVED that this meeting record 
a special vote of thanks to the 1973 
Local Arrangements Committee headed 
by Co-chairmen Edward Marcus and 
John I. Griffin for their hard work and 
efficient management of the annual 
meetings of the Allied Social Science 
Associations. 


President Arrow introduced the new 
President, Walter W. Heller, who took the 
chair and expressed appreciation for the 
honor. He announced that his platform 
had but one plank, to end the meeting by 
midnight. 

Carolyn S. Bell made a report on behalf 
of the Committee on the Status of Women 
in the Economics Profession. She called 
attention to the report of the Committee 
published in the American Economic Re- 
view. In reply to a question, she said that 
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she would make recommendations to the 
Executive Committee in March on whether 
to extend tne lite of her Committee beyond 
May 1975 when its present mandate ends. 

F. Ray Marshall made a report on be- 
halt of the Committee on Hiring Practices. 
He summarized the recommendations the 
Committee made to the Executive Com- 
mittee and the action taken on them on 
December 27, details of which are in the 
minutes of the Executive Committee to be 
published in the Proceedings. 

The President commended the two Com- 
raitees for their excellent work. Joseph A. 
Hasson inquired whether the “cartel” 
would participate in the open listing of job 
vacancies proposed by the Committee on 
Hiring Practices. Marshall replied, “We . 
hope so,” adding that that intention un- 
derlay the resolution proposed by the 
Committee making it a professional obliga- 
tion to list vacancies. C. S. Bell suggested 
that the Association consider a resolution 
that recommendations not be given for 
people under consideration for jobs that 


- had not been listed. Charles C. Holt ap- 


plauded the objectives of the two reports 
but warned that open listing of jobs might 
not improve the operation of the job 
market. It would help neither Harvard nor 
job applicants, he said, if the listing of a 
vacancy there drew hundreds of letters 
from people not qualified for it. Holt urged 
the Committees to recognize that they 
were operating in areas in which our 
knowledge is thin and to experiment with 
verious alternatives. Marshall replied that 
the advantages of open listing outweigh 
the disadvantages, especially if the de- 
sired qualifications are stated specifically 
and applicants are advised to apply only 
for vacancies for which they are qualified. 
Ali M. S. Fatemi urged that the Associa- 
tion take responsibility for maintaining 
academic stendards and also preserving 
faculty positions as well as for improving 
the market for vacancies. The President 
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suggested that he make specific sugges- 
tions prior to the meeting of the Executive 
Committee scheduled for March 8, 1974. 

The President expressed appreciation to 
Rendigs Fels and his staff, Darticularly 
Mary Bobo, Administrative Director, and 
Barbara MacPhee, the former Adminis- 
trative Director and current Convention 
Manager. 

In calling for new business the President 
stated that he had received four resolu- 
tions before the meeting began, which 
would be taken up in the order in which he 
had received them. 

Nicholas Georgescu-Roegen read a state- 
ment entitled “Toward a Human Eco- 
nomics” and moved that it be published in 
the Proceedings. The motion was seconded 
by Richard M. Bell. Kennezh Boulding 
spoke in support of the motion, pointing 
out that endorsement was not being 
sought. Robert Eisner said that it was un- 
wise to tell the editor of the Proceedings 
what to publish. R. M. Bell asked if 
Georgescu-Roegen would accept a change 
in his motion to make it read ‘recommend 
that it [the statement] be published.” 
Georgescu-Roegen accepted the change. 
Arnold BHarberger suggested that the 
sponsors of the resolution buy space in the 
American Economic Review. William S. 
Vickrey pointed out that the Proceedings 
differ from other issues of the American 
Economic Review, which are controlled by 
its Editor; the Proceedings, in contrast, are 
the proceedings of the Association.’ Alfred 

1 James Duesenberry in a private conversation during 
the meeting pointed out to the Secrstary that, since 
Georgescu-Roegen had read the statement, it would 
ipso facto appear in the Proceedings. He felt that further 
discussion of the motion and the proposed amendment 
was unnecessary. The Secretary appreciated the irony 
that would arise if the motion lost and he nevertheless 
included the statement in the minutes. Relishing irony, 
he was tempted to speak against the motion. But sober 
reflection on the policy governing minutes previously 
adopted by the Executive Committee on his recom- 
mendation* convinced him that he o-dinarily has dis- 


cretion as to whether to include in the minutes a long 
- statement read at the meeting. The test of what to in- 
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Kraeéssel moved to amend the motion to 
add the words “and comments and opin- 
ions of the members be solicited.” The 
motion to amend was seconded. After 
some discussion which wandered in im- 
parliamentary fashion from the amend- 
ment to the main motion, the previous 
question was moved and seconded. In re- 
sponse to a parliamentary inquiry, the 
Secretary explained that moving the pre- 
vious question was a parliamentary device 
for ending debate. If passed by a two- 
thirds majority, it would require proceed- 
ing immediately to a vote on the immedi- 
ately pending business, in this case, the 
motion to amend. The previous question 
was put to a vote and passed. The amend- 
ment was then put to a vote and passed. 
After further discussion the previous ques- 
tion was moved, seconded, and passed. At 
this‘ point the motion as changed and 
amended was: to recommend that the 
statement “Toward a Human Economics” 
be published in the Proceedings and com- 
ments and opinions of the members be 
solicited. It was put to a vote and PASSED. 
The statement appears below as an ap- 
pendix to these minutes.? 





clude in the minutes is what the members will later 
wart to read. Whether this footnote could survive the 
test is questionable, but clearly (1) defeat of the main 
motion would have indicated the members did net want 
to read the statement in the Proceedings and (2) R. M. 
Bell’s change preserved the flexibility of present policy 
toward the minutes. Cf. footnotes 2, 3, 4 and 6 below. 
* “The principal object of the minutes is to re- 
cord actions taken. Inclusion of anything more 
... Should be governed by the sole criterion of 
whether enough people will want to read it to 
make inclusion worth the cost. . . editorial judg- 
ment must be exercised, normally by the Secre- 
tary, but occasionally by the Executive Com- 
mittee when its judgment differs from his. 
Judgment calls are likely to be disputed by those 
adversely affected, as every umpire and referee 
knows, but that is no reason for shrinking from 
making them.” (Minutes of the Executive Com- 
mittee.) 


2 The policy quoted in the footnote to the previous 
footnote clearly calls for publication even though the 
mation itself gave the Secretary discretion as to whether 
to do so. 
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Mr. David Laibman moved adoption of 
the following resolution 3 


WHEREAS the constitutionally elected gov- 
ernment of Chile: was overthrown by a 
military coup d'etat on September 11, 
1973; 
WsEREAs the junta currently in power ap- 
pears to have indeñnitely suspended the 
Chilean Congress, destroyed the inde- 
pendence and intellectual autonomy of the 
universities, and persecuted and im- 
prisoned former members and supporters 
of the Allende Government; 
AND WHEREAS there are reported to be 
Chilean professionals, economists included, 
' in concentration camps, in hiding, and in 
foreign embassies awaiting exit visas (in 
effect imprisoned by the junta); 
THEREFORE BE IT RESOLVED THAT the 
American Economic Association goes on 


record as expressing concern over reports, 


of suppression of academic freedom and 
the persecution of economists and other 
professionals in Chile; 

AND BE IT FURTHER RESOLVED THAT the 
American Economic Association calls upon 
economists in the United States to express 
support for their Chilean colleagues; to 
seek means of offering employment to 
Chilean economists in U.S. colleges and 
research institutes; and to register their 
concern to U.S. and Chilean governmental 
agencies in ways they deem appropriate. 


The motion was seconded. The previous 
question was moved and seconded but 
failed to gain the necessary two-thirds ma- 
jority. After some discussion, George 
Stigler stated that the resolution violated 
the charter of the Asscciation. The Presi- 
dent called on the Secretary, who read the 
section of the Certificate of Incorporation 


on the objectives of the Association: ‘The ° 


particular business and objects of the 
society are as follows: 1. The encourage- 
ment of economic research, especially the 
historical study of the actual conditions of 
industrial life; 2. The issue of publications 

3 The Secretary has exercisec his discretion to include 
the text of the resolution in ful’, partly because it is not 
excessively long and partly because the ruling by the 


chair that it was in order (see below) established a 
precedent that may be of future interest. 
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on economic subjects; 3. The encourage- 
ment of perfect freedom of economic dis- 
cussion. The Association as such will take 
no partisan attitude, nor will it commit its 
members to any position on practical eco- 
nomic questions.” The President then 
ruled the resolution in order. After further 
discussion, the previous question was 
again moved and seconded.. The hour 
being late, it now passed. The main motion 


` was then defeated. 


It was moved, seconded, and passed that 
speeches be limited to three on each side 
and five minutes per speech.‘ 

Richard England’ read a resolution on 
racism and moved its adoption. The Presi- 
dent ruled it out of order on grounds that 
it was inconsistent with the provision in 
the Certificate of Incorporation forbidding 


_ the Association to take a position on po- 


litical questions. The ruling was appealed, 
and the appeal seconded. The President 
ruled that the appeal was debatable. Be- 
cause this latter ruling was disputed, the 
Secretary read the relevant portion of 
Robert’s Rules of Order (see Henry M. 
Robert). After some debate, the ruling of 
the President that the resolution on racism 
was out of order was sustained.’ 

It was moved and seconded that the 


4 The Secretary interprets this motion as applying 
only to the meeting of December 29, 1973, and not to 
subsequent meecings. 

5 After the mzeting the files of the Association were 
searcked in vain for a member in good standing of this 
name. A Richard W. England had been dropped i from 
membership for nonpayment of dues. 

8 The Secretary has exercised the discretion described 
in footnote 1 to omit the text of the resolution on racism 
because (1) it is excessively long, (2) it is similar to a 
shorter resoluticn offered at the meeting of December 
1972, which was ruled out of order* but nevertheless 
was published in the Proceedings, and (3) to publish any 
statement of any length that is offered as a resolution, 
even though out of order, would provide undue tempta- 
tion tc members of a profession under mandate to pub- 
lish or perish. 


* Gn appeal, duly seconded, the ruling was up- 
held by vote of the members present. See Minutes 
of the Annual Meeting. 
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meeting be adjourned. The President 
pointed out that he had’ been given 
another resolution before the meeting that 
had not been acted on, but conceded that 
a motion to adjourn was not debatable. A 
member inquired what the resolution was. 
The President asked the Secretary whether 


it would be fair to say. The Secretary re- _ 


plied, “Fair but unparliamentary.” The 
motion to adjourn was withdrawn. The 
President then revealed that the remaining 
resolution provided for the Annual Meet- 
ing henceforth to be scheduled before the 
Presidential Address rather than after- 
wards to avoid meeting iar into the night. 
At a time declared by the President to be 
11:59 p.m., it was moved, seconded, and 
passed that the meeting be adjourned, 
thus (1) enabling the President to make 
good on the only plank in his platform, 
(2) showing that the members are willing 
to meet till midnight but not beyond, and 
(3) suggesting that the President’s watch 
needed adjustment. 
RENDIGS FELS, Secretary 


APPENDIX 
Toward a Human Economics’ 


The evolution of our global household 
earth is approaching a crisis on whose resolu- 
tion man’s very survival may depend, a 
crisis whose dimensions are indicated by cur- 
rent rates of population expansion, runaway 
industrial growth, and environmental pollu- 
tion, with their attendant threats of famine, 
war, and biological collapse. 

This evolution, however, has not been de- 
termined solely by inexorable laws of nature, 
but by the human will operating within na- 
ture. Man has shaped his destiny through a 
history of decisions for which he is responsi- 
ble; he can change the course of that destiny 
by new conscious decisions, by a new exer- 
tion of will. To begin with, he requires a new 
vision. 


Basic to our function as economists is the. 


7 Comments and opinions on this statement may be 
sent to the Secretary, American Economic Association, 
1313 21st Avenue South, Nashville, Tennessee 37212. 
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description and analysis of economic pro- 
cesses as we observe them in operation. In- 
creasingly over the last two hundred years, 
the economists have been called upon, and 
have undertaken, not merely to analyze, 
theorize, describe, and measure the economic 
scene, but also to advise, to plan, and to take 
an active part in the conduct of affairs. The 
power of the economists, and therewith their 
responsibility, has become very great indeed. 

In the past, production has been regarded 
as a benefit. But production also entails costs 
that have only recently become apparent. 
Production necessarily drains our finite stock 
of raw materials and energy, while it floods 
the equally finite capacity of our ecosystem 
with the wastes of its processes. The econo- 
mist’s traditional measure of national and 
social health has been growth. But con- 
tinued industrial growth in areas already 
highly industrialized is a short-term value 
only; present production continues to grow 
at the expense of future production, and at 
the expense of the delicate and evermore 
threatened environment. 

The reality that our system is finite and 
tha: no expenditure of energy is free, con- 
fronts us with a moral decision at every point 
in the economic process, in planning and de- 
velopment and production. What do we need 
to make? What are the real, long-term costs 
of production, and who is required to pay 
them? What is truly in the interests of man, 
not in the present only, but as a continuing 
species? Even the clear formulation from the 
economist’s perspective of the choices before 
us is an ethical task, not a purely analytical 
one, and economists ought to accept these 


-ethical implications of their work. | 


We call upon our fellow economists to em- 
brace their role in the management of our 
earth home, and to join the efforts of other 
scientists and planners indeed, of other men 
and women in all areas of thought and en- 
deavor, to ensure the survival of man. The 
science of economics, like other fields of 
inquiry in search of precision and objectivity, 
has tended in the last century increasingly to 
isolate its domain from others. But the time 
when economists could fruitfully work in 
isolation is gone. 


450 AMERICAN ECONOMIC ASSOCIATION 


We must have a new economics whose pur- 
pose is the husbanding of resources and the 
achievement of rational control over the 
development and application of technology 
to serve real human needs rather than ex- 
panding profits, warfare, or national prestige. 
We must have an economics of survival, still 
more, of hope—theory and vision of a global 
economy based on justice, which would 
make possible the equitable distribution of 
the earth’s wealth among its people, present 
and future. 

It is clear that we can no longer usefully 
consider apparently separate national econo- 
mies apart from their relations to the larger 
global system. But economists can do more 
than measure and describe the complex inter- 
relations among economic entities; we can 
work actively for a new order of priorities 
that transcends the narrow interests of na- 
tional sovereignty and serves instead the 
interests of the world community. We must 
replace the ideal of growth, which has served 
as a substitute for equitable distribution of 
wealth, with a more humane vision in which 
production and consumption are subordi- 
nated to the goals of survival and justice. 

Currently, a minority of the earth’s people 
enjoy an inordinate share of resources and 
industrial capacity. These industrial econo- 
mies, capitalist and socialist alike, must find 
ways to cooperate with developing economies 
to correct the imbalance, without pursuing 
ideological or imperialist competition, and 
without exploiting the people they propose to 
aid. In order to achieve equitable distribu- 
tion of wealth throughout the world, the 
people of the industrialized countries must 
relinquish what now seems an unbounded 
right to consume whatever resources are 
available to them, and we as economists must 
play a role in the reshaping of human values 
toward this end. The accidents of history 
and geography must no longer serve as ra- 
tionale for injustice. 

The task for economists is therefore an 
extremely novel and difficult one. Many 
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people now look at the available data—the 
trends of population growth, pollution, re- 
source depletion, and social upheaval—and 
lose hope. We have already passed the point 
of no return toward our rendezvous with 
disaster, they say gloomily; nothing can be 
done. But despair is a position we must re- 
ject. The moral imperative is for us to create 
a new vision, to make a road to survival 
through a treacherous country where there 
are no roads. At the present moment, man 
possesses the wealth and the technology 
not only. to save himself for a very long 
future, but to make for himself and for all his 
children a world in which it is possible to live 
with dignity and hope and comfort; but he 
must decide to do it. We call on economists 
to join in framing the new vision that will 
enable man to use his wealth in his own in- 
terests, disegreeing, perhaps, on details of 
method and policy, but agreeing emphati- 
cally on the goals of survival and justice. 
DAI DONG, a project of.the 
Fellowship of Reconciliation 
Box 271, Nyack, N.Y. 10960 
Hasselhaven 6, 2600 Glostrup, Denmark 
October, 1973 
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MINUTES OF THE EXECUTIVE 
COMMITTEE MEETINGS — 


Minutes of the Meeting of the Executive 
Committee in New York City, March 2, 
1973. 


The first meeting of the 1973 Executive 
Committee of the American Economic As- 
sociation was called to order in the New 
York Hilton Hotel, New York, N. Y., at 
9:45 a.m. on March 2, 1973. The following 
members were present: Kenneth J. Arrow, 
presiding, Irma G. Adelman, George H. 
Borts, James S. Duesenberry, Robert 
Eisner, Rendigs Fels, Robert Heilbroner, 
Walter W. Heller, Lawrence R. Klein, 
John R. Meyer, Guy H. Orcutt, Joseph A. 
Pechman, and Mark Perlman. Absent 
were John Kenneth Galbraith and James 
Tobin. Present as members of the Nomi- 
nating Committee were: Wassily Leontief, 
Chairman, Carolyn Shaw Bell, Leonid 
Hurwicz, Mark R. Killingsworth, Roy 
Radner, and David C. Smith. Robert 
Solow was present as Chairman of the 
Committee on Honors and Awards, and 
Ray Marshall was present as Chairman of 
the Committee on Hiring Practices. 

1. Minutes. The minutes of the meeting 
of December 27, 1972, were approved. 

2. Report of the Secretary (Rendigs Fels). 
The Secretary reported the results of his 
investigations of possible meeting sites for 
1979 and 1980. It was vorED to meet in 
Atlanta, December 28-30, 1979, and to 
meet in Denver during the week of Sep- 
tember 2-6, 1980. The Secretary was asked 
to investigate Washington and New Or- 
leans as possible meeting sites for 1981. It 
was VOTED to ask him to investigate the 
possibility of changing the site of the 1976 
meetings to Philadelphia. He reported that 
several nonmembers participated in the 
Annual Meeting held December 29, 1972. 
It was votep that at future annual meet- 
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ings the President ask nonmembers to sit 
in side sections or balconies with the 
center section of the meeting room re- 
served for members, that each person who 
speaks be required to identify himseli so 
that the Secretary can record his name, 
and that applications for membership be 
accepted at the meeting itself. It was 
votep that convention hotel rates be 
made available only to those who pre- 
register for the meetings. The Secretary 
announced his intention to discontinue 
publishing abstracts of the papers pre- 
sented at the meetings; there was no ob- 
jection. It was votTep to authorize the 
Secretary to hire a Convention Manager. 
It was VOTED to establish the position of 
Assistant Secretary-Treasurer to be filled 
by appointment of the President on nomi- 
nation by the Secretary-Treasurer. 

3. Report of the Treasurer (Rendigs Fels). 
The Treasurer presented preliminary fi- 
nancial reports prepared by the auditors. 
They were received too late to make possi- 
ble preparation of a revised budget for 
1973. The Treasurer presented evidence 
that relevant cost and price indexes will 
have risen considerably more than 5 per- 
cent from the end of 1971 to the end of 
1973. Under the authority of the bylaws 
(Section I, Paragraph 2) it was voTED to 
increase dues 5 percent effective January 1, 
1974, subject to reconfirmation at the 
meeting of the Executive Committee on 
December 27, 1973, It was voTED to 
authorize the Treasurer to change the 
fiscal year. It was agreed to authorize the 
Secretary-Treasurer to appoint advisers on 
problems of computerizing and integrating 
membership records, the handbook, and 
bibliographical information generated by 
the Journal of Economic Literature. 
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4. Report of the Editor of the American 
Economic Review (George H. Borts). The 
Managing Editor reported that he had in- 
stituted the policy of anonymous refereeing 
of every other manuscript, as decided at 
the Annual Meeting of December 29, 1972. 

5. Report of the Editor of the Journal of 
Economic Literature (Mark Perlman). The 
Managing Editor reported that the num- 
ber of journals indexed is continuing to in- 
crease. In view of the difficulties expe- 
‘rienced, he is considering abandonment of 
computerization, 

6. Report of the Editor of the Papers and 
Proceedings (Rendigs Fels). The Editor 
submitted a written report detailing the 
problems he has encountered. It was 
agreed that henceforth papers exceeding 
the space limit specified by the Program 
Chairman would not be published in the 
Papers and Proceedings but would instead 
be referred to the Managing Editor of 
the American Economic Review and put 
through the normal refereeing procedures. 
The President reiterated his intention to 
appoint a new committee on the annual 
meetings. l 

7. Committee on Honors and Awards 
(Robert M. Solow). The Chairman sub- 
mitted the recommendations of the Com- 
mittee on Honors and Awards. The Elec- 
toral College consisting of that Committee 
and the Executive Committee meeting 
together VOTED unanimously to award the 
John Bates Clark Medal to Franklin 
Fisher. l 

8. Nominating Committee (Wassily Leon- 
tief). The Chairman reported the following 
nominees for offices in the 1973 election: 
Vice-President (two to be chosen), Gary 
Becker, Barbara Bergmann, John G. 
Gurley, and Geoffrey H. Moore; members 
of the Executive Committee. (two to 
be chosen), Andrew Brimmer, Anne P. 
Carter, Peter A. Diamond, and Paul M. 
Sweezy. The Electoral College consisting 
of the Nominating Committee and the 
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Executive Committee meeting together 
chose as nominee for President-elect 
Robert Aaron Gordon, as Distinguished 


` Fellow Tibor Scitovsky, and as represen- 


tative to the Social Science Research Coun- 
cil Lawrence R. Klein. 

9. Committee on Hiring Practices (F. Ray 
Marshall). The Chairman proposed publi- 
cation of a pamphlet on the labor market 
for economists, to include projections of 
supply and demand for economists, infor- 
mation about how the market works, ad- 
vice to applicants, recommendations to 
economics departments about placement 
of graduate students, and recommenda- 
tions to prospective employers on such 
matters as how to conduct interviews. It 
was agreed that the Committee be ex- 
panded to include two additional members ` 
and that it would make a report to the 
1973 Annua Meeting. It was VOTED to ap- 
prove the proposed manual and to approve 
search by the Committee for foundation 


-© support for a research study. 


10: Committee on the Status of Women in 
the Economics Profession (Carolyn Shaw 
Bell). The Chair requested $7,500 to com- 
plete work already well advanced on a 
roster of women economists. After discus- 
sion, it was VOTED to appropriate $5,000 
for the Secretary’s office to carry out this. 
task in conjunction with the Committee. 

11. Program Committee (Walter W. 
Heller). The Chairman announced that 
the 1973 program will emphasize public 
policy, particularly macroeconomics. All 
sessions will be based on invited papers. 
Efforts are being made to bring foreign 
econcmists and officials to participate in 
the program. 

12. Commitiee on Policy Communication 
(Rendigs Fels for Frank Schiff). The Sec- 
retary reported that the sample Washing- 
ton Newsletter published in the December 
1972 issue of the American Economic Re- 
view, pages 1024-28, had resulted in ex- 
pressions of interest by less than twenty 
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economists, indicating that there was too 
little support for the Newsletter to warrant 
proceeding with regular publication. It was 
agreed to discharge the Committee with 
thanks for its efforts. 

13. Committee on Economic Education 
(Rendigs Fels for G. L. Bach). A written 
report was submitted giving details of the 
series of readings books proposed at the 
previous meeting of the Executive Com- 
mittee. The series was approved with the 
understandings that there would be two 
editors, that the senior editor would re- 
ceive an honorarium of $1,000 per volume, 
that the junior editor would receive one- 
ninth of his annual salary, and that the 
publisher -would advance the fees for re- 
print rights. 

14. University of Rechester (Richard N. 
Rosett). A letter to the President from 
Professor Richard N. Rosett of the Uni- 
versity of Rochester was distributed and 
discussed. The letter gave the reasons for 
refusal to respond to the questionnaire of 
the Committee on the Status of Women in 
the Economics Profession. 

15. Counsel. It was voTED to pay the 
Counsel a retainer of $1,000 a year. 

16. Expiration of Terms of Editors. In 
view of the fact that the terms of office of 
the managing editors of the American Eco- 
nomic Review and the Journal of Economic 
Literature expire in 1974, the President 
announced that he would appoint a special 
committee to make recommendations at 


the next meeting of the Executive Com- 


mittee. 

17. Date of Spring Meeting. It was agreed 
that the Executive Committee would 
meet on March 8-9, 1974, in Washington, 
D.C. 

The meeting adjourned at 6:05 p.m. 


Minutes of the Meeting of the Executive 
Committee in New York City, December 
27, 1973. 


The second meeting of the 1973 Execu- 
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tive Committee was called to order at 
2:15 p.m. on December 27, 1973, in the 
New York Hilton Hotel, New York, N.Y. 
The following members were present: 
Kenneth J. Arrow, presiding, Irma G. 
Adelman, George H. Borts, James S. 
Duesenberry, Robert Eisner, Rendigs Fels, 
John Kenneth Galbraith, Robert L. Heil- 
broner, Walter W. Heller, Lawrence R. 
Klein, John R. Meyer, Guy Henderson 
Orcutt, Joseph A. Pechman, Mark Perl- 
man, and James Tobin. Also present were 
newly elected members Andrew F. Brim- 
mer, Robert Aaron Gordon, and John G. 
Gurley. Absent were newly elected mem- 
bers Gary S. Becker and Paul M. Sweezy. 
Present as Counsel was Donald F. Turner. 
Present as guests for parts of the meeting 
were Carolyn S. Bell, William V. Brainard, 
Robert Dorfman, Robert Ferber, Gary 
Fromm, Fritz Machlup, F. Ray Marshall, 
and Charles A. Taff. 

1. Minutes. The minutes of the meeting 
of March 2, 1973, were approved as circu- 
lated. 

2. Report of the Secretary (Rendigs Fels). 
A written report by the Secretary had been 
sent to members of the Executive Commit- 
tee in advance of the meeting giving infor- 
mation about future meeting sites and 
other matters. It was vorED that the 1981 
meetings be in Washington, D.C., during 
the Christmas holidays. 

3. Report of the Treasurer (Rendigs Fels). 
The Treasurer commented on the report 
previously distributed giving revised fig- 
ures for the expected results for 1973 and 
the proposed budget for 1974. In separate 
actions, it was VOTED to publish a new 
Handbook in 1974 or as soon thereafter as 
possible, to reconfirm the dues increase of 
5 percent approved at the meeting of 
March 2, 1973, and to approve the revised 
budget for 1974 with an estimated deficit 
of $14,000. 


1 Details of the revised budget will be given in the 
Treasurer’s Report in the Proceedings. 
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4. Report of the Managing Editor, A meri- 
can Economic Review (George H. Borts). 
The Editor amplified on his written report. 
He announced his intention of going over 
completely to anonymous refereeing. He 
will discontinue publishing abstracts of 
Ph.D. dissertations in view of the fact that 
this service duplicates one already avail- 
able from another source. There was con- 
siderable discussion of the editorial policies 
of the Review. It was VOTED to approve as 
new members of the Board of Editors 
Martin Feldstein, Bent Hansen, Jerome 
Stein, S. C. Tsiang, Finis Welch, and 
Marina v. N. Whitman. It was voTED to 
ask the Committee on the Journals to in- 
vestigate the possibility of some relation 
between the Association and Challenge 
magazine and to report to the next meeting 
of the Executive Committee. 

5. Report of the Managing Editor, Journal 
of Economic Literature (Mark Perlman). 
The Editor commented on his written re- 
port. It was VOTED to approve the appcint- 
ment as members of the Board of Editors 
Tibor Scitovsky, Anne P. Carter, and Wil- 
liam S. Vickrey. 

6. Committee on the Journals (William C. 
Brainard). On recommendation of the 
Committee it was VOTED to reappoint 
Borts and Perlman to additional three- 
year terms as Managing Editors of the 
Review and the Journal respectively. 

7. Report of the Counsel (Donald F. 
Turner). The Counsel discussed the pro- 
vision of the bylaws requiring that all pub- 
lications of the Association be distributed 
to members. He interpreted it to include 
only the Review, the Journal, and the 
Handbook. He felt that a clarifying change 
to exclude books was not needed. It was 
VOTED to accept the recommendation of 
the Counsel. (This action was superseded 
later in the meeting. See paragraph 12 
below.) 

8. Fulbright-Hayes Fellowships (Irma G. 
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Adelman). Adelman discussed the problem 
of getting better applicants for Fulbright- 
Hayes fellowships. The President ap- 
pointed her £ committee of one to draw up 
an appropriate resolution for consideration 
at the March meeting of the Executive 
Committee. 

9. Intersociety Committee on Transporta- ` 
tion (Charles A. Taff). Taff reported that a 
new constitution had been drawn up for’ 
the Intersociety Committee on Transpor- 
tation. The text was not available but, in- 
sofar as known, its provisions were 
acceptable, including those governing the 
financial obligations of the constituent so- 
cieties. It was VOTED to approve the con- 
stitution subject to review by the Secre- 
tary. 

10. Journal of Research on Consumer Be- 
havior (Robert Ferber for Mary Jean Bow- 
man). On Ferber’s recommendation, it was 
VOTED to permit free use of the mailing list 
and free advertising for soliciting subscrip- 
tions to the new Journal of Research on 
Consumer Behavior. 

11. International Economic Association 
(Fritz Machlup). Several matters relating 
to the International Economic Association 
were discussed. It was agreed to authorize 
the incoming President to proceed with 
discussions designed to promote colloquia 
of Russian and American economists, For 
this purpose he may appoint a committee 
and will worx closely with Machlup and 
Meyer. 

12. Committee on Hiring Practices (F. 
Ray Marshall). A discussion paper by 
Kathleen Brook and Marshall entitled 
“The Labor Market for Economists” had 
been distributed to the Executive Com- 
mittee before the meeting. The last section 
of the paper contained the recommenda- 
tions of the Committee on Hiring Prac- 
tices. In view of the Committee’s recom- 
mendation (1) on pages 56-57 of the 
Report for cpen listing of vacancies in a 
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bimonthly publication with a subscription 
price of, say, $20, it was VoTED to ask the 


Counsel to draft an amendment to the by- . 


laws to specify that members are entitled 
to receive the Review, the Journal, and the 
Handbook, leaving to the Executive Com- 
mittee discretion to charge for other publi- 
cations. It was understood that this 
amendment would be submitted to the 
membership for ratification by mail ballot. 
It was then voTep to approve the sub- 
stance of recommendation #1, including 
specifically the proviso that ‘‘all members 
of the AEA have a professional obligation 
to list their openings with the Associa- 
tion,” and to ask the Committee to bring 
to the next meeting of the Executive Com- 
mittee a detailed plan tor implementation 
of the recommendation. It was then voTED 
to approve recommendations (2), (3), and 
(4) on pages 57-59 of the report. It was 
VOTED to approve the further recom- 
mendations on page 59 of the report, to ask 
the Secretary to mail to chairmen of eco- 
nomics departments the recommendations 
on page 59 of the report with notice -that 
they have been approved by the Executive 
Committee, and to publish same in the 
notes section of the Review together with 
the sentence quoted above from recom- 
mendation (1) and the recommendation 
that placement officers hold a meeting in 
conjunction with the annual meetings of 
the Association. (Pages 56-59 of the report 
are reproduced at the end of these 
minutes.) 

13. Committee on the Status of Women in 
the Economics Profession (Carolyn Shaw 
Bell). Bell gave an oral report on the ac- 
tivities of the Committee. The Committee 
was out of money and was applying to the 
Ford Foundation for another grant. It was 
VOTED to appropriate $5,000 to carry on 
the Committee’s work. 

14. Adwsory Committee on Minority 
Group Economists (Robert Dorfman). The 
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chairman reported that little progress had 
been made and suggested that the Execu- 
tive Committee might need to reconsider 
its strategy. It was agreed to defer any 
decision until the March meeting. 

15. Census Advisory Committee (Gary 
Fromm). Fromm noted that, despite past 
misgivings of the Executive Committee 
about the appointment of the new Director 
of the Bureau of the Census, Vincent P. 
Barabba, he and the Census Advisory 
Committee found Barabba dedicated to 
improving the already high professional 
standards of the Bureau and to shielding it 
from political influences. He then read a 
report on the confidentiality of census sta- 
tistics and suggested that the Association 
pass a resolution on the subject. After con- 
siderable discussion, he was asked to draft 
such a resolution and bring it to the March 
meeting. He also suggested, because the 
Committee’s charter is to be renewed in 
January 1975, that the Association appoint 
a committee “to reconsider its role witk 
respect to sponsorship and appointment of 
members of the Census Advisory Commit- 
tee, the role and effectiveness of the Com- 
mittee in advi sing the U.S. Census Bureau, 
and its responsibilities in informing the 
Association’s membership and mobilizing 
support for vital statistical programs.” It 
was agreed to refer this suggestion to the 
incoming President, 

16. Visiting Economics Scholars Pro- 
gram. A written proposal for a Visiting 
Economics Scholars Program by Edward 
I. Powers had been distributed in advance 
of the meeting. It would be modeled on 
the Visiting Scientists Program formerly 
funded by the National Science Founda- 
tion (see the final report by Phillip 
Saunders). It was VOTED to authorize the 
Secretary to spend $7,500 on such a pro- 
gram. The discussion indicated that the 
visiting scholars need not be paid an 
honorarium. It also indicated need for pre- 
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cautions to insure that a college getting 
‘the benefit of a visiting scholar at nominal 
cost to itself was not simultaneously 


paying substantial honoraria to other ' 


visiting speakers. 

17. Harold Hotelling. It was agreed that 
the President would send a message of 
condolence to the widow of Harold 
Hotelling which would express the ap- 
preciation of the Association for his con- 
tributions to economics. 

The meeting adjourned at midnight. 

Rewnovics FELS, Secretary 


Recommendations of the Committee 
on Hiring Practices 
(Excerpted from Brook and Marshall, 
pp. 56-59. Page numbers in square 
brackets refer to the pagination of the 

original report.) l 


[p. 56] We... recommend that the, 


American Economic Association: 

(1) a. Collect and publish six times a 
year (February, April, June, August, Oc- 
tober, and December) lists of job openings 
as well as lists of academic institutions 
with no openings. The cost of this service 
could be defrayed by subscription fees of, 
say, $20 per year. We should resolve that 
all members of the AHA have a profes- 


sional obligation to list their openings with ` 


the Association. 

[p. 57] b. Conduct an annual labor 
market survey each September, to be pub- 
lished in December, perhaps with the De- 
cember job list. This survey would include 
an estimate of the numbers of people ex- 
pecting to enter the labor market and 
therefore provide some indication of the 
demand and supply relationship. 

c. Explore with the U.S. Employment 
Service the possibility of establishing a co- 
operative arrangement to facilitate the 
. distribution of labor market information 
for and about economists. 

d. Establish cooperative arrangements 
with such organizations as the National 
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Association of Business Economists, the 
American Bankers Association, and gov- 
ernment employers of economists, in order 
to acquire more information about the 
nonacademic demand for economists. 
These nonacademic sources become par- 
ticularly important as academic job op- 
portunities decline relative to the supply. 

The publication of lists of jobs and ap- 
plicants would make it possible to discon- 
tinue listing labor market information in 
the American Economic Review, thus 
freeing valuable space for other uses. There 
also are indications that very little use is 
mace of the AER listings. 

(2) Precede the annual meetings by one 
day for hiring transactions. There have 
been numerous complaints about confusion 
when department chairmen and others 
interested in interviewing candidates are 
attempting to do so while programs are in 
progress. The labor market could be more 
[p. 58] orderly and those who wished to do 
so could attend more sessions if the first 
day were set aside for labor market trans- 
actions. Since programs would not be in 
session, better facilities for interviewing 
could be made available during the time 
reserved for hiring. Of course, hiring trans- 
actions would continue during the other 
days of the annual meetings, but hopefully 
at a less frantic pace than formerly if one 
day were devoted exclusively to this 
purpose. 

It has sometimes been suggested that 
separate meetings be held for hiring pur-. 
poses at some time during the year so as 
not to conflict with the annual meetings. 
However, this suggestion seems impracti- 
cal, and setting aside a day during the 
annual meetings seems more appropriate. 

(3) Make sure that adequate interview- 
ing and communications facilities are 
available during the annual meetings. It 
would be particularly useful to provide 
effective communications systems for de- 
partment chairmen or their representa- 
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tives. The local arrangements committee 
should pay particular attention to plan- 
ning the operation of labor market in- 
formation facilities. If suitable arrange- 
ments cannot be made in the convention 
hotel, separate facilities should be es- 
tablished. l 
(4) Maintain 4 current list of depart- 
ment chairmen to be sent to participating 


departments and others on request. This 


would facilitate the communications pro- 
cess. Departments could send this informa- 
tion to the AEA along [p. 59] with news 
currently collected for announcements 
sections in the AER. 

The American Economic Association 
could also encourage departments to take 
some actions to improve their placement 
and hiring procedures. These include: 

(1) Recognizing a responsibility to help 
place students, including appointment of 
placement officers with adequate time and 
assistance to stay abreast of market de- 
velopments. 

(2) Counseling graduate students early 
about the present and probable future 
state of the labor market and how to 
behave in the labor market. Advisers 
should provide realistic information to 
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students about their prospects. 

(3) Providing full and accurate informa- 
tion to prospective employers. It is im- 
portant to anticipate the kinds of data 
that would be useful to particular em- 
ployers, with documentary evidence of 
teaching and research ability wherever 
available. It also is important not to de- 
scribe the personal characteristics of 
women. 

With respect to hiring, employers should: 

(1) Wherever possible, make appoint- 
ments with applicants in advance of the 
annual meetings. 
©- (2) Exercise common courtesies in deal- 
ing with applicants. It is inexcusable for 
employers not to be open with applicants 
concerning their prospects, to interview 
several candidates at one time, not to give 
timely notification of the applicant’s 
status, or to ask questions of women not 
asked of men. 


REFERENCES 
K. Brooks and F. R. Marshall, “The Labor 
Market for Economists,” mimeo., 1973 
(printed below, pp. 488-511). 
P, Saunders, “Report on the Visiting Scientists 
Program in Economics,” Ameér. Econ. Rev., 
Proc., May 1973, 63, 512. 
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Annual Meetings. The final report for 
the annual meetings of the Allied Social 
Science Associations in Toronto, Ontario, 
December 28-30, 1972, indicated a total 
registration of 6,119, including 3,474 mem- 
bers of the American Economic Associa- 
tion. The net income from the meetings 
was $11,488.87. The share of the Associa- 
tion was $7,490.74. During 1972 the 
Association incurred out-of-pocket ex- 
penses for the Toronto meetings and the 
planning of later meetings of $6,661. These 
figures do not include any allowance for 
the time of Association employees or over- 
head expenses. Everything considered, 
the Association derived a positive but 
small financial return from the meetings. 

The final report for the annual meetings 
held in New York, N. Y., December 28-30, 
1973, is not yet available. A total of 6,832 
persons used 4,594 hotel rooms obtained 
through the Allied Social Science Associa- 
tions. 

Until now, the local arrangements com- 
mittees have had a heavy burden, borne 
almost entirely by volunteer workers. In 
the future, the management of the meet- 
ings will be increasingly professionalized. 
As the first step in this direction, Barbara 
MacPhee has been appointed Convention 
Manager. 

The schedule for future meetings is: 
December 28-30, 1974, San Francisco, San 
Francisco Hilton; October 2-4, 1975, 
Dallas, Dallas Hilton; September 16-18, 
1976, Atlantic City, Chalfonte-Haddon 
Hall; December 28-30, 1977, New York, 
New York Hilton; August 29-30, 1978, 
Chicago, Conrad Hilton; December 28-30, 
1979, Atlanta, Atlanta Hilton and Peach- 
tree Center Plaza; September 2-6, 1980, 
Denver, Denver Hilton; December 28-30, 


TABLE 1—MEMBERS AND SUBSCRIBERS 



































(End of Year) 
1970 1972 1973 
Class of Membership 
Annual............44 16,075 | 14,462 | 14,453 
Junior............-. 2,077 | 1,886 | 2,480 
Family.............. 289 262 277 
Complimentary...... 160 |. 345 375 
TPG eo regred ct cicetagin nes 291 315 332 
Honorary............ 16 72 72 
Total Members...... 18,908 | 17,342 | 17,989 
Subseribers............ 7,265 | 7,147 | 7,228 
Total Members and 
Subscribers. ....... 26,173 | 24,489 | 25,217 








1981, Washington, D. C., Washington 
Hilton and Sheraton-Park. 

Membership. Table 1 shows that the 
total number of members and subscribers 
in December 31, 1973, was 25,217, a net 
increase of 728 over December 31, 1972. 
This small rise follows a two-year decline 
from the peak of 26,173 reached at the 
end of 1970. The decline resulted from 
doubling the dues and tripling the price of 
subscriptions. Demand by subscribers ap- 
pears to be less elastic than demand by 
members. In spite of the much larger in- 
crease in the price of subscriptions, the 
number of subscribers is less than 1 per- 
cent below the 1970 peak, whereas the 
number of members is 5 percent lower. 
Moreover, there has been a change in the 
composition of the membership. The num- 
ber of junior members (who pay only half 
the dues of annual members) has increased 
19 percent, whereas the number of annual 
members has declined 10 percent. 

Of the 17,989 members at the end of 
1973, 14,878 resided in the United States, 
1,025 in Canada, and the remaining 2,086 
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in other foreign countries. Whether the 
membership includes most or less than 
half the number of economists in the 
United States depends on how the term is 
defined. The journals and other services of 
the Association appear to have great 
value for economists engaged in research 
and university teaching and who have the 
Ph.D. or equivalent training. This empha- 
sis is in accordance with the objectives of 
the Association as stated in its Certificate 
of Incorporation. The survey articles in 
the Journal of Econemic Literature, the 
special articles on the Economic Report of 
the President in the American Economic 
Review, and the expository articles in the 
Papers and Proceedings go a considerable 
way toward meeting the needs of other 
economists. The question remains, though, 
as to whether the Association should 
broaden its efforts. i 

Handbook. The Executive Committee on 
December 27, 1973, voted $150,000 for a 
new edition of the Handbook. Like the 1969 
edition, the new one will include biographi- 
cal and bibliographical inforraation. Ques- 
tionnaires will be sent to members this 
spring. The Handbook will ke distributed 
free to members. 

Employment Services. Until now, three 
types of employment servic2s have been 
available to economists. One is the 
“Vacancies and Applications” section of 
the American Economic Review. The second 
is the National Registry for Economists, 
operated on a year-round basis by the 
Chicago Placement Service of the Illinois 
State Employment Service under the 
direction of Mrs. Theresa Scholl. The 
third is the employment service provided 
at the annual meetings of the Allied Social 
Science Associations by the State offices of 
the U. S. Employment Service. See the 
Minutes of the Executive Committee 
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meeting of December 27, 1973, (above) 
and the Report of the Committee on 
Hiring Practices (below) for a description 
of the additional services now in the 
planning stage. 

Insurance. During 1973, a group life in- 
surance plan was made available to mem- 
bers through the Smith-Sternau Organiza- 
tion, Inc. More than a thousand members 
are participating. 

Permission to Reprint and Translate. 
Official permissions to quote from, reprint, 
or translate and reprint articles from the 
American Economic Review and the Jour- 
nal of Economic Literature totaled 147 in 
1973 compared to 186 in 1972 and 230 in 
1971. Upon receipt of a request for permis- 
sion to reprint, the publisher or editor is 
instructed to get the author’s permission 
in writing and to send a copy to the 
Secretary as a condition for official per- 
mission. The Association suggests that the 
author charge a fee of $150, but he may 
charge some other amount, enter into a 
royalty arrangement, or waive the fee. 

Vistting Economics Scholars Program. 
As recorded above in the minutes of the 
meeting held on December 27, 1973, the 
Executive Committee has decided to 
finance a Visiting Economics Scholars 
Program modeled on the Visiting Scientists 
Program in Economics formerly supported 
by the National Science Foundation. The 
new program will be administered by the 
Secretary. Its purpose is to facilitate visits 
by leading economists to smaller colleges 
emphasizing undergraduate teaching. The 
colleges will be expected to pay part or all 
of the costs of the visits in accordance with 
their financial resources; at a minimum, 
they will take care of the local expenses of 
the visitor. Inquiries should be directed to 
the Secretary. 
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Standing Committees 


ADVISORY COMMITTEE ON THE HISTORY 


OF THE ASSOCIATION 


George J. Stigler, Chairman 
Joseph Dorfman 


Harold F. Williamson, Corresponding 


Secretary 


COMMITTEE ON Economic EDUCATION 


G. L. Bach, Chairman (1976) 
Elisabeth Allison (1975) 
Kenneth E. Boulding (1975) 
Allen C. Kelley (1975) 
Phillip Saunders (1974) 
Henry H. Villard (1973) 
Rendigs Fels, Ex Officio 


COMMITTEE ON HONORS AND AWARDS 


Robert M. Solow, Chairman (1974) 
Irma Adelman (1978) 

Marcus Alexis (1978) 

Gary Becker. (1976) 

Lloyd G. Reynolds (1974) 


BUDGET COMMITTEE 


Joseph A. Pechman, Chairman 
Irma Adelman 

Rendigs Fels, Ex Officio 

Kenneth J. Arrow, Ex Officio (1973) 
Walter W. Heller, Ex Officio (1974) 


FINANCE COMMITTEE 


Beryl W. Sprinkel, Chairman 
C. Wells Farnham 

Rendigs Fels 

Milton Friedman 

Walter W. Heller 


CENSUS ADVISORY COMMITTEE 
Gary Fromm, Chairman (1973) 


* Newly appointed in 1974. 


Charles Helt (1973) 

Jobn Kendrick (1973) 
Murray Weidenbaum (1973) 
Richard Wirthlin (1973) 
Jacob Mincer (1974) 

Guy E. Noyes (1974) 

Lee E. Preston, “Chairman (1974) 
Joseph Burns (1975) 

Anne P. Carter (1975) 

Zvi Griliches (1975) 

Dean E. McKee (1975) 
Richard Ruggles (1975) 

J. Fred Weston (1975) 
*Gardner Ackley (1976) 
*Armen Alchian (1976) _ 
*Andrew F. Brimmer (1976) 
*Anthony Downs (1976) 
*Tames R. Nelson (1976) 


Economics INSTITUTE, POLICY AND AD- 


VISORY BOARD 


Henry Rosovsky, Chairman (1974) 
Albert Fishlow (1973) 

Earl O. Heady (1973) 

James Worley (1974) 

Irma G. Adelman (1975) 

Edwin S. Mills, *Chairman (1975) 
Walter P. Falcon (1976) 

Daniel Schydlowsky (1976) 


JOINT COMMITTEE WITH THE ASSOCIATION 


oz AMERICAN LAW SCHOOLS 


Richard A. Musgrave, Co-Chairman 
(1973) : 

Louis De Alessi (1974) 

Harold Demsetz (1974) 

*Alvin Klevorick (1976) 

Gerald M. Meier (1975) 

Peter O. Steiner (1975) 

George J. Stigler, *Co-Chairman (1976) 
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Special Committees 


COMMITTEE ON HIRING PRACTICES COMMITTEE ON THE JOURNALS 
F. Ray Marshall, Chairman William Brainard, Chairman 
Carolyn Shaw Bell - Mary Jean Bowman 
Robert J. Brown Robert Fogel 
Allan Cartter John G. Gurley 
Stephen Marglin Burton A. Weisbrod 
NOMINATING COMMITTEE (1973) COMMITTEE ON THE STATUS OF WOMEN 
Wassily Leontief, Chairman IN THE ECONOMICS PROFESSION 
Carolyn S. Bell Carolyn Shaw Bell, Chair 
Leonid Hurwicz Walter Adams 
Mark Killingsworth Francine Blau 
Roy Radner- ' Martha Blaxall 
David C. Smith Kenneth Boulding 
NOMINATING COMMITTEE (1974) Collette Moser 


Barbara Reagan, *Chair 
Myra Strober 

Phyllis Wallace 
*Florence Weiss 


James Tobin, Chairman 
Allen C. Kelley 
George L. Perry 


Roy Radner 

Christopher A. Sims New YORK LOCAL ARRANGEMENTS COM- 

Alice Vandermeulen MITTEE 

Charles Z. Wilson Edvard Camsvell 
COMMITTEE ON ELECTIONS (1973) M. Louise Curley 

Stanley W. Black, Chairman Louis Fier i 

Dawn Elvis Donald R. Gilmore 

Rendigs Fels, Ex Officio J ohn Griffin 

Irwin Kellner 
ADVISORY COMMITTEE ON MINORITY ` Seymour M. Kwerel 
GROUP Economists William E. Kingsley 

Robert Dorfman, Chairman Martin Lapinsky 

Marcus Alexis Edward Lowry 

George H. Borts Robert E. Mack. 

Andrew Brimmer Edward Marcus 

Karl Gregory Mildred Marcus 

Charles Schultze John R. Meyer 

Thaddeus Spratlen Marie Morse 

James Tobin Jean Namias 

Robert Ortner 

INSURANCE COMMITTEE David Pritchett 

Arthur M. Okun, Chairman Philip Watterson 

John Lehman Edward Wolf 

Joseph A. Pechman Donald Woolley 


* Newly appointed in 1974. 
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Council and Other Representatives 


AMERICAN ASSOCIATION FOR THE ÅD- 
VANCEMENT OF SCIENCE 


Stephen Goldfeld (1976) 


AMERICAN ASSOCIATION FOR THE AD- 
VANCEMENT OF SLAVIC STUDIES 


Holland Hunter (1973) 
Janet Chapman (1976) 


AMERICAN COUNCIL or LEARNED So- 
CIETIES : 


Douglass C. North (1974) 
FEDERAL STATISTICS USERS’ CONFERENCE 
John W. Kendrick (1974) 


INTERNATIONAL Economic ASSOCIATION 


Fritz Machlup (1975) 
John T. Dunlop (1973) 
*Abram Bergson (1978) 


INTERSOCIETY COMMITTEE ON TRANS- 
PORTATION 


Charles A. Taff (1974) 


JouRNAL OF RESEARCH ON CONSUMER 
BEHAVIOR 
Mary Jean Bowman (resigned, January 
1, 1974) 


*Kelvin J. Lancaster (1975) 


NATIONAL ARCHIVES ADVISORY COUNCIL 
—GENERAL SERVICES ADMINISTRA- 
TION 


Robert Gallman (1975) 


NATIONAL BUREAU OF Economic RE- 
SEARCH 


Willard L. Thorp (1975) 


NATIONAL CoUNCIL FOR ACCREDITATION 
OF TEACHER EDUCATION 


Phillip Saunders (1974) 


NATIONAL RESEARCH CoUNCIL—DIVISION 
OF BEHAVIORAL SCIENCES 


Robert Eisner (1973) 
Harold W. Watts (1974) 
Barbara Bergmann (1975) 


SOCIAL SCIENCE RESEARCH COUNCIL 


Albert Rees (1973) 

James N. Morgan (1974) 
William J. Baumol (1975) 
Lawrence R. Klein (1976) 


Representatives of the Association on Various Occastons—1973 


INAUGURATIONS 


Gerson D. Cohen, Jewish Theological 
_ Seminary of America 
Chaim Ginsberg 


* Newly appointed in 1974. 


David P. Gardner, University of Utah 
Allen M. Sievers 
Renopics FELS, Secretary 


REPORT OF THE TREASURER 
FOR THE YEAR ENDING 
DECEMBER 31, 1973 


On December 27, 1973, the Executive 
Committee approved a budg2t for the 
year ending December 31, 1974, with a 
small anticipated deficit. The budget is 
shown in Table 1 in comparisan with the 
actual results for 1972, the budget for 
1973, and the projections for 1973 avail- 
able to the Executive Committee when it 
approved the budget. (The actual results 
for 1973 are shown below in the financial 
statements following the Auditors’ Re- 
port.) The budget includes $70,000 for a 
new Handbook in addition to zhe reserve 
of $80,000 accumulated in previous years. 

Normal procedures call for a revision of 


the 1974 budget by the Executive Com- 
mittee at its March meeting, too late for 
this report. The revised budget may have 
a larger deficit in view of the decision 
taken at the meeting of December 27, 
1973, for open listing of job vacancies. 
This service may incur startup costs not 
covered by payments for it received in the 

current year. ` 
Dues and subscriptions were raised 5 
percent effective January 1, 1974. In view 
of the expected deficit this year and the 
continued high rate of inflation, another 
increase will probably be needed in 1975. 
Renpics FELS, Treasurer 


(Table 1 appears on page 464) 
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TABLE 1—-1974 BUDGET OF THE AMERICAN Economic ASSOCIATION 


Compared to Income Statement for 1972; Budget for 1973, and Income Statement 
for 1973 Projected from Actual Results for First Nine Months 
($ thousands) . 











i ; © | 1972 19733 193 1974 
: ‘Actual «Budget Projection Budgete 





REVÈNVES FROM Dues AND ACTIVITIES 


























Membership dues and subscriptions era 485 5c0 499 . 530 
Advertising DARTE re E E 60 €0 -79 ` 80 >. 
Sale of copies, republications, handbooks. . 22 207 . 16 15 
Sale of mailing list....... a steer stata PAA 16 4 € 19 25. 
Annual meeting......... limes sheet sve 43 13 7 15 
O AESA ER 14 3 > u 14 
Subtotal... v... TTS | eD 60 B on 
-INVESTMENT GATNS (LOSSES)... la 27 19 199 . 19 
TOTAL REVENUE. «o.s... r] 687° 639 650 698 
EXPENSES i 
Publications na A ae 
American Economic Review............. 160 165 161 178 
Journal of Econ. Lit. & Index..........| 203 220 225 235 
Papers and Proceedings... ...... L.n... 39 47 45 48 
Subtotal.: a.s... aman T 40r 432 Bi > 46 
Operating and Administrative co : z 
Committees. 00.0.0... cee cece eee ees : 6° 10 10 15¢ 
Salaries and fringe benefits. n.. ireen 81 88 - 78 -96 
Rent o AAAA € & 8 8 8 
Other daraa e a a A FE 49 50 55 55 
Subtotal, isn E 144 156 151 174 
Total before special items........ | $460. S88 582 635 
Special Items ; 
Handbook, résérve for.............. oe 40 > 46 40 70 
Computerization. .............4- Ries — ` 40 — — 
Committee cn Hiring Practices......... fee 6. 6 — 
Visiting Scholars Program. ............ — ~~ — 3 
ToraL EXPENSES... o... o.n.. U 586 644 628 ` 708 
REVENUES Over (UNDER) EXPENSES. . bake 51 (5) .. 22 (10) . 








® As approved by the Executive Committee on December 27, 1973. 

b Includes allowance for 5 percent increase in dues and subscriptions effective January 
1, 1974. 

o Includes $5,000 for the Committee on the: Status of Wamen in the Economics 
Profession. 


REPORT OF THE FINANCE COMMITTEE* 


The accompanying inventory lists the 
securities held by the American Economic 
Association. as of December 31, 1973, with 
the costs and market values as of that 
date. The total market value of the se- 
curities portfolio at year end was $598,958. 
After making adjustments foz cash addi- 
tions and withdrawals, we estimate that 
the Association’s portfolio (not including 
the income generated by the account) de- 
clined in value by 17.5 percent. during 
1973. As a basis of comparison, the Dow 
Jones Industrial Average was down ap- 
proximately 16.7 percent during the same 
period. While the Dow Jones Industrial 
average was down in 1973, its movement 
does not really reflect the extent of the 
decline for the market as a whole. In order 
to place 1973 in perspective, it may be 
helpful to know that an unweighted aver- 
age of all the. stocks on the New York 
Stock Exchange fell 37.6 percent in 1973. 
On a six-year comparison, which includes 
both up and down market cycles, the ac- 
count has appreciated approximately 20.3 
percent, while the Dow Jones Industrial 
Average has declined 6.1 percent and the 
unweighted average of New York Stock 
Exchange stocks has dropped 51 percent. 


* The Report of the Finance Committee is informa- 
tional and is not an audited financial statement. Conse- 
quently, there may be some discrepancies between 


figures in the Report of the Finance Committee and the ° 


Auditors’ Report which follows. 


It should be remembered that the 
$598,958 figure referred to above includes 
a Special Grant that was made by the 
Ford Foundation in January of 1969 and 
subsequently commingled with the As- 
sociation’s account. As of December 31, 
1973, the Association’s portion of the ag- 
gregate account was $418,911 or 70 per- 
cent, and the Special Grant represented 
the remaining $180,047 or 30 percent of 
the total. 

During the past twelve months, a num- 
ber of changes were made in the equity 
portion of the account. This involved the 
sale of 500 Continental Can, 300 Disney 
Productions, 500 Times Mirror, 800 Rid- 
der Publications, 500 Western Bancorpora- 
tion, 300 Squibb, 50 Minnesota Mining, 
200 Utah International, 480 First Na- 
tional Bank of Maryland, 300 First Bank 
Systems, 600 Fort Howard Paper, and 
1,000 General Cinema; and new purchases 
of 700 Newmont Mining, 900 Alexander 
and Alexander, 800 Manufacturers Han- 
over Corporation, 700 Columbia Broad- 
casting, 2,200 Rank Organisation, and 300 
Chase Manhattan Corporation. 

The year just past was an unusual one 
in that it contained a particularly large 
number of unexpected events. Among 
these were a devaluation of the dollar, a 
worldwide food shortage, an 8} percent 
rate of inflation in consumer prices, war in 
the Middle East, an energy crisis, and a 


TABLE 1—INVENTORY SUMMARY AS OF DECEMBER 31, 1973 

















Value Percent Estimated 
Income 
Cash and Short-Term Securities $ 16,935 2.8 $ 2,790 
Long-Term Bonds and Preferred Stocks 0 0.0 0 
Limited Risk Convertibles 0. 0.0 0 
Common Stocks and Other Convertibles 582,023 97.2 14,641 
Total 598,958 100.0 17,431 
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domestic upheaval, including the resigna- 
tion of the Vice-President. As we move 
into 1974, several major uncertainties— 
including the availability and price of oil, 
the rate of inflation, the possibility of 
worldwide recession, and the unsettled 
domestic political situation—continue to 
exert pressure on equity prices. However, 
the managers of the investment fund be- 
‘lieve that common stocks, which are down 
very sharply from peak levels and selling 
at their lowest relationship to earnings, 
cash flow, and book value in recent mem- 
ory, already seem to be discounting an 
unfavorable resolution of most of the pres- 
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ent uncertainties; and that any positive 
developments, such as a decline in short- 
term interest rates or the resumption of oil 
shipments, should provide a real lift for the 
market. Our overall appraisal of these con- 
siderations leads to a reaffirmation of the 
Finance Committee’s basic policy of main- 
taining a meaningful exposure to equities 
at this time. Throughout the year, we will 
continue to reevaluate our investment 
strategy; and, should a modification in the 
portfolio’s structure appear prudent, 
proper action will be taken. 

BERYL W. SPRINKEL, Chairman 


Tarte 2—INVENTORY AND APPRAISAL AS OF DECEMBER 31, 1973 
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: Unit Total Est. 
Amount Price Value Cost Cost Tucows 
CASH AND SHORT-TERM SECURITIES (2.8 percent) 
Cash EEE A E hamlets eo ($14, G65) ($14,065) 
Corporates and Others : 
Genera] Finance Demand Notes............. 31,000 $100 31,000 $100 31,0005 $2,790 
TevaL CASH AND FIXED INCOME SECURITIES 16,935 16,935 2,790 
COMMON Stocks AND OTHER CONVERTIBLES 
(97.2 percent) 
Utilities (5.3 percent) 
Central and Southwest................00005 1,000 17 17,000 8 8, 3168 1,080 
Houston Lighting and Power............... 500 28 14,009 22 10,9428 700 
31,009 19,258 1,780 
Banks (15.1 percent) 
Chase Manhattan Corp.............-.0 0000s 300 56 16,800 56 16,679 600 
First Bank System... oo... ccc eee eee ees 500 58 29,000 16 7,931 700 
Hawaii Bancorporation...............00 reno 1,000 13 13,000 16 16,375 650 
Manufacturers Hanover Corp............06. 800 36 28, 800 37 29 , 763 1,248 
87, 600 70,748 3,198 
Other Financial (5.5 percent) 
Alexander and Alexander................... 900 19 17,100 19 16,725* 441 
ERC Cotpirsconteids kimran Soe í 400 37 14,800 41 16,450 216 
31,900 33,175 657 
Papers (2.9 percent) 
Hoerner Waldorf. ..... uuaa 500 34 17,000 24 12,107 560 
Mining and Metals (7.2 percent) . 
_ Newmont Mining.................02000 00) 700 32 22,400 27 19,0338 980 
Utah International Inc..................048 400 49 19,600 25 10,088 208 
42,000 29,121 1,188 
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Oil and Gas (15.2 percent) 
Husky Oil CV 6.25 01/15/97 


Atlantic Richfield... 2.0... 0.2 cece e eee 
Continental Oil... 2.0... eee cee ee 
Kewanee Oil.. 2.0.0... ccc eee eee rene 


Drugs and Medical (2.8 percent: 


Were seco iS oan eee E eee Sie Mone 


Electrical Products (2.1 percent) 


Westinghouse Electric..............-....5. 


Computers (8.0 percent) 


International Business Machines........... 


Other Office Equipment (10.1 percent) 


Moore; Corp... 2. apno e ea ANE « 
Rank Organisation. ............0000 seran 


Miscellaneous (25.8 percent) 


Columbia Broadcasting............-...005 
Disney (Walt) Productions................ 
Eastman Kodak... l.. 00... 00 cece eee ee 
Mapeo nyo a E EEE EEEE ed ee 
Minnesota Mining and Mfg.. ..... 
SR&F Cap Opportunities Fund............ 


ToTAaL Common Stocxs (100 percent)... . 


TOTAL SECURITIES AND CASH.......... 


TABLE 2—(Continued) 


REPORT OF THE FINANCE COMMITTEE 











® More than one cost basis. 





Amount Price l Value Unit 
Cost 
15,000 110 16,500 105 
200 109 21,800 48 
500 55 27,500 33 
1,200 19 22,800 17 
88,600 
200 81 16,200 45 
500 25 12,500 32 
188 247 46,437 112 
300 55 16,500 37 
2,200 ` 8 17,600 10 
200 123 24,600 64 
58,700 
700 26 18,200 30 
408 47 19,176 3 
200 116 23,200 135 
500 51 25,500 35 
300 78 23,400 81 
4,320 9 40,610 12 
150,086 
582,023 
598,958 
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Total 
Cost 


15,750 

9,684 
16,448 
20,178 





62,060 


9,025 


16,0018 


20,9958 


10,950 
22,5138 
12,8148 





46,277 


20,9738 
1,079 
26,906" 
17,710 
24, 448" 
51,7148 


142,830 


461,597 
478,532 





Est. 
Income 


938 
400 
800 
576 


2,269 
14,641 


17,431 


AUDITORS REPORT 


To the Executive Committee of 
The American Economic Association: 


We have examined the statements of 
assets and liabilities of THE AMERICAN 
Economic AssocraTION (a District of 
Columbia corporation, not for profit) as of 
December 31, 1973 anc 1972, and the re- 
lated statements of revenues and expenses, 
changes in general and restricted fund bal- 
ances and changes in assets and liabilities 
for the years then ended. Our examination 
was made in accordance with generally ac- 
cepted auditing standards, and accordingly 
included such tests of the accounting rec- 


ords and such other auditing procedures — 
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as we considered necessary in the circum- 
stances. 
` In our opinion, the accompanying state- 
ments present fairly the assets and liabil- 
ities of The American Economic Associa- 
tion as of December 31, 1973 and 1972, 
and its revenues and expenses, changes in 
fund balances and the changes in its assets 
and liabilities for the years then ended, in 
conformity with generally accepted ac- 
counting principles consistently applied 
during the periods. 
ARTHUR ANDERSEN & Co. 


Memphis, Tennessee, 
March 5, 1974. 
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THE AMERICAN Economic ASSOCIATION 
STATEMENTS OF REVENUES AND EXPENSES 
FOR THE YEARS ENDED DEcEMBEr: 31, 1973 Anp 1972 


MAY 1974 




















1973 1972 
REVENUES FROM DUES AND ACTIVITIES: : 
Membership dues... .oressressoseironinrrrrosarr ssri avar aroeira viana $311,961 $311,766 
Subscriptions. ............c0ee eee Sia aga ine a E A E A Ces aah Blas 194,526 173,313 
Advertising.................. yk sqhrtiqinaea tenet ung ence nets AOSA E So 72,930 59,540 
Sale of copies, republications and handbooks sage, eead iay EE ee eee hos ae ae | 17,765 22,282 
Sale of mailing list... 0.000. ccc cece ae Papaa AIOE EE apa eens 20,112 16,095 
Antiual meetings: E E E av anersacles ca ao AEE ui chase A 7,491 . 13,383 
Sta otaa AA E A E E A E E E VA E EE 11,289 14,360 
636,074 610,739 
INVESTMENT GAINS (Note 2)........ 0.0 ccc cece cece reese ate rurano r anero nren 1,135 26,732 
Total T6VenUes .. ssicvsac  E Dele de tesals Bibles. 637, 209 637,471 
PUBLICATION EXPENSES: 
American Economic Review, .......,u oarra areren Sumy tite cod ea dey 172,161 160,592 
Journal of Economic Literature. ....0 0.0.0.6 c ccc ce cee teen errors rrn 221,450 203,525 
Papers and Proceedings. serentak oa aeaa AAE EE E nA Pii ENa oE Vaaa E 45,042 38,555 
Provision for Directory publication (Note 1)........ 00.0 cece eee neces raro 40,000 40,000 
478,653 442,672 
OPERATING AND ADMINISTRATIVE EXPENSES: 
Committees sec osare oak AE a E E a EA TES Ue dan iets 16,550 5,780 
Annual meeting. ocorrer vee eor en A TEN a E CEET ii raU A NA 12,825 6,661 
General and administrative: : 
SHAT S's AE OEE ANAE EE TE trance ue Bad A ca ae week as gach neue avers 86, 200 80,936 
Rento aaaea a oe OE Macs tent A O Nee Ke Me aa a Nate ae OR ernie tess 8,005 7,896 
Other (Exhibit D.. AE PE EEE A a lens, bog Raat E ETA 49,321 40,100 
Interest and miscellaneous. .... nunun ununuras e TEE ENCE 1,039 2,371 
173,940 143,744 
Total expenses....... cc. cece eae ia Sanity aay E E E EO 652,593 586,416 
REVENUES IN Excess oF (Less THAN) EXPENSES. llourau Wie esis auth tented $(15,384) | $ 51,055 














The accompanying notes to financial statements and Exhibit I are an integral part of these statements. 
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THE AMERICAN ECONOMIC ASSOCIATION 
STATEMENT OF CHANGES IN GENERAL FUND BALANCE 
FOR THE YEARS ENDED DECEMBER 31, 1973 anp 1972 












































Market 
Total Operations Value 
Adjustments 
Balance at January 1, 1972... 00... eee aaran $142,121 $ 26,513 $115, 608 
Add— i 
Market value adjustments arising from inflation.:................. 10,168 — 10,168 
Revenues in excess of expenseS.......... 0.0. ccc eee n eee ener enes 51,055 51,055 — 
Balance at December 31, 1972... uuruuu ereere 203 ,344 77,568 125,776 
Add—market value adjustments arising from inflation............... 38,650 — 38,650 
Deduct—expenses in excess of revenues......... stead Veg Moc essere eee (15,384) (15,384) _ 
Balance at December 31, 1973.00... 0c. c ccc cece ce cece eee eee nee $226,610 $ 62,184 $164,426 
The accompanying notes to financial statements are an integral part of this statement. 
THE AMERICAN ECONOMIC ASSOCIATION 
STATEMENT OF CHANGES IN RESTRICTED FUND BALANCES 
FOR THE YEAR ENDED DECEMBER 31, 1973 
Allocation of 
og Receint Disburse- | Investment ee 
a ecepte ments Gains à 
January 1 $ (Note 4) December 31 
The Ford Foundation grants for— 
Economics Institute’s orientation pro- 
gram for foreign graduate students of : 
ECONOMICS. 06. eee ee $257 342 $24,594 $(16, 230) $14,795 $280, 501 
Committee on the Status of Women in i i 7 
the Economics Profession............ 15,571 o (14,551) — _ 1,020. 
The Alfred P. Sloan Foundation and Chase 
Manhattan Bank grants for increas2 of 
educational opportunities for minority Lo. f Spee 
students in economics;..............0 25,000 = (1,097) — 23,903 
Funds reserved by the Association for pub- 
lication of revised editions of. Gradsate 
Study in Economics, a guide originally x 
published with funds from a Ford Fcun- ee ; 
dation grant... 2.0.0.0... 00. cece eee or 3,240 2,792 — — 6,032 
The Asia Foundation grant for Asian econ- - ‘ 
omist membershiv dues to The American ‘ 
Economic Association and related travel e : ; 
OXPENSES aac adie va genesis doa Raa e 10 p 4,149 . (2,524) o_o 1,635 
Sundry vase aia ce exaust aes Nate 311 100 — — ” Atl 
$301,474 $31,635 | $(34,402) | $14,795- $313,502 

















The accompanying notes to financial statements are an integral part of this statement. 
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THE AMERICAN Economic ASSOCIATION 
STATEMENT OF CHANGES IN RESTRICTED FUND BALANCES 
FOR THE YEAR ENDED DECEMBER 31, 1972 











Allocation of 


Balance ; Disburse- | Investment Balance 
at Receipts mente Gains at 
January 1 (Note 4) December 31 





The Ford Foundation grants for— 
Translation of foreign economic publica- 
tions and survey of foreign economic 
research......... cece cece eee veveeee $ 1,584 $ 431 $ (2,015) $ — $ — 
Economics Institute’s orientation pro- 
gram for foreign graduate students of 





ECONOMOS eara VIE eee TN 198,922 42,338 — 16,082 257 ,342 
Committee on the Status of Women in f 
the Economics Profession............ — 25,000 (9,429) — 15,571 


The Alfred P. Sloan Foundation and Chase 
Manhattan Bank grants for increase of 
educational opportunities for minority 
students in economics. ... n... erone. — 25,000 — — 25,000 








Funds reserved by the Association for pub- 
lication of revised editions of Graduate 
Study in Economics, a guide originally 
published with funds from a Ford Foun- 
dation grant... ..... ssas esusen 3,240 — — = ; 3,240 





The Asia Foundation grant for Asian econ- 
omist membership dues to The American 
Economic Association and related travel 





EXDENSES. 006k eee eee cece eee enes 1,163 — (1,153) — 10 
The National Science Foundation grant for : 

visiting scientist program.............. 190 8,445 (8,635) — _— 
SUNCLY nije adu sak eee ed eee EER EA HS 246 115 (50) — 311 








$205,345 | $101,329 | $(21,282) | $16,082 | $301,474 








The accompanying notes to financial statements are an integral part of this statement. 
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THE AMERICAN ECONOMIC ASSOCIATION 
STATEMENTS OF CHANGES IN ASSETS AND LIABILITIES 
FOR THE YEARS ENDED DECEMBER 31, 1973 anD 1972 























1973 1972 
Source (USE) OF FUNDS: T 
Revenues in excess of (less than) expenses..... $(15, 384) $ 51,055 
Add— 
Realized gains from sales of investments..... 1,619 8,051 
Noncash charges (credits): 
Market value adjustments (Note [)....... 18,821 (18,173) 
Depreciation... sa...se 800 746 
Accrued publication expenses (Note 1).... 40,000 40,000 
Funds provided by operations................ 45,856 81,679 
(Increase) decrease in- 
‘Investments: 
Proceeds from sales... l., anana 394,135 412,586 
Purchases, at cost. .... 0... 0c cece eee ee (483 , 885) (602 , 730) 
Receivables and prepaid expenses........... 137 10,837 
Office furniture and squipment............. (693) (285) 
Increase (decrease) in- 
Note payable to bank............0.. 000005 — (25,000) 
Accounts payable and accrued liabilities... .. 4,917 16,824 
Deferred income...........0.00 0000 cee ees 127,442 33,061 
Restricted funds... aaau 3,489 90,938 
Increase in cash........... ch Bada eect aai ies $ 91,398 $ 17,910 





The accompanying notes to financial statements are an integral part of these statements. 


THE AMERICAN ECONOMIC ASSOCIATION 
NOTES To FINANCIAL STATEMENTS 


(1) Significant Accounting Policies: 


Invesiments-—— 


The Association accounts for its investments on a market value basis. Under the method used by the Association 
to value these investments, the change in market value of corporate stocks during the year, after adjusting for 
an inflation factor, is recognized i income over a three-year period. The change in market value of corporate 
bonds and obligations, after adjusting for this inflation factor, is reflected in income currently. The portion of 
changes in market value of investments attributable to inflation is allocated to the general and restricted fund 
balances as appropriate. 


Accrued Publication Expenses— 


Approximately every three to five y2ars, The American Economic Association publishes a Directory which lists, 
among other things, the names and addresses of its membership. This Directory is distributed at no additional 
cost to the membership in the year of publication. In order to more properly match the publishing cost of this 
Directory with revenue from membership dues, the Association is providing, annually, a reserve for estimated 
costs to be incurred when the Directory i is again published. Actual costs, hen incurred, will be charged to this 
reserve. ae 


Deferred Income— 


Revenue from membership dues and. subscriptions to the various periodicals of the Association are deferred when 
received, with these amounts thea recognized as income quarterly as publications are mailed to the members 
and subscribers. - 

Life membership dues are also deferzed when received, with subsequent recognition as income occurring over the 
estimated average life of these members. 


r 
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(2) Investments and Investment Income: 
The following is a summary of investments held by the Association at December 31: 
1973 | 1972 ` 
Cost Market Cost i Market 
danai bonds and obligations EEE. AIDA DEAE $209,750 $210,500 $121,750 |- $122,650 
Corporate stocks. na. anuenuesnaror eee SASEN 445,938 565,523 444,188 692,124. 


$655,688 | $776,023 


$565,938 | $814,774. 








‘Investment gains recognized in income for the years ended December 31, were as follows: 











Corporate bonds and cee 


Interest. San Sows eae Rene Bee Soak A AE Menta 4 Eolas EEE EEEE 


Corporate stocks— 


Cash dividends EAA EEE E ee EEE EA Wills eee 
K PON (20,277) 19,026 


Other-investment (gains) losses allocated to a restricted fund (Note 4)............. 


Investment gains included in income......... Such aa aan ETA canna on Bs 


(3) Deferred (Charges) Credits: 


1973 1972 





...| $13,270. | $10,566 














see] (6,649) (853) 
‘| 6,621 |. 9,713 
| 12,943 8,884 





(7,334) | 27,910 








| 1,848 | (0,891) 














ef $1,135 $26 , 732 


As described more fully in Note (1), the Association recognizes in income over a three-year period changes in the 
market value of its corporate stocks: The fcllowing summarizes the years in which market value changes of 
stocks occurred that affect 1972 and 1973 revenues, and the amount of these market value increases (declines) 


that have been or will be recognized in income: 
































` Year of Recognized In a Balance Deferred as of 

Market Income In Deferred Until , December 31 
Value > ; - 

Change 1972 1973 - $ 1974 1975 1973 1972 
1970 ” $(19,206) $ — $ — $ — $ — .$ — 
1971 13,163 » 13,163 os = == ` 13,163 
1972 <- 25,069. 25,069 25,069 — l 25,069 50,138 
1973 — i . (58,509) (58,509) (58, 509) (117,018) — 

$ 19,026. $20,277) $633,440) ` $(58, 509) $(91 ,949) . $63,301 








Included in the above totals are amounts which have been’ or will be allocated to a restricted fund. The amounts 
allocated are based on the percentage of the Association’s total stock portfolio owned by this restricted fund, 


times the above market value changes. 


’ 
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(4) Restricted Fund: 


In 1968, the Association entered into an agreement with the University of Colorado relating to the Ford Foundation 
grant for the Economics Institute which provides, among other things, that the Association invest a portion of 
the funds received and allocate any income and market value adjustments therefrom to the restricted fund. 
In accordance with this agreement, the following net investment gains (losses) and other adjustments were 
allocated to the restricted fund: 











1973 1972 
Investment gains (losses) (Note 2)........ ccc cece cece eee eee b teen bette ee eunaees $(1,848) $10,891 
Market value adjustments arising from inflation........0 006s cscs e cece cence ene aees 16,643 5,191 








$14,795 $16,082 





(5) The Association: 


The American Economic Association is an educational organization, substantially exempt from income tax under 
section 501 (c) (3) of the U.S. Internal Revenue Code. As required by Section 511 (a) of this Code, the Associa- 
tion does provide for Federal income taxes on certain revenues which are not substantially related to its tax 
exempt purpose. This “unrelated business income” includes income from advertising and the sale of mailing lists, 

The Association has been determined to be an organization which is not a private foundation. 


EXHIBIT I—THE American Economic ÅSSOCIATION 
STATEMENTS OF OTHER GENERAL AND ADMINISTRATIVE EXPENSES 
FOR THE YEARS ENDED DECEMBER 31, 1973 AND 1972 








1973 1972 

Mailing list file maintenance and periodic mailing expenses...| $14,205 $14, 410 
Accounting and legal... 0.0... 0 ccc cece cece entree eats 7,300 5,537 
Office supplies: s eaii a nen E EE EEDEN NA 5,507 5,507 
Postage neeesa yaa air TAEAE AAA Riga a aes ak AEN ! 5,383 4,857 
Dues and subscriptions............ 00. c cece eee eee eens 3,325 2,725 
Telephone’ cis TE nAn grew ene tala aes A A a Cees ed 3,063 2,762 
Provision for Federal income taxes (Note 5)..........--4.. 3,000 _ 
Investment counsel and custodian fees................0008 2,865 2,517 
President and president-elect expenses. ..... Prerok want 2,334 678 
Travel and entertainment. . 0.0.0.0... 00sec eee eee eens 1,084 646 
Deprecit HOn, epee cat ahaa VEENA pa wee aging dea en 800 746 
Uncollectible receivables... 0.0.00 cece eee eee eee eee 262 — 
Currency exchange charges. ..........0. eee cen eee e cee ee 193 183 
Expenses allocated to a restricted fund..............-00005 = (468) 

$49,321 $40,100 








REPORT OF THE MANAGING EDITOR 
AMERICAN ECONOMIC REVIEW 


The number of manuscripts submitted 
in 1973 was 758, an increase over the num- 


ber sent in 1972. We printed 111 papers in ~ 


all, which is fewer-then last year. These 
statistics are shown in. Table 1, together 
with a record of the past twenty years. 


Manuscripts Submitted, Accepted, 
and Published ~ 


After two years of decline from 879 in 
1970, the number of papers has started to 
increase. The present methods of screening 
and refereeing papers are sufficiently elas- 
tic to allow for increesed numbers, and 
apparently authors have become accus- 
tomed and are willing to accept the time 
required by the manuscript review process. 
These delays are inevitable, and I am 
grateful for the patience which authors 
display while waiting for critical evalua- 


TABLE 1—Manuscriprs SUBMITTED 
AND PUBLISHER, 1953-73 














Ratio of Published 

Year | Submitted | Published to Submitted 
1953 234 sl 22 
1954 231 47 .20 
1955 245 41 17 
1956 242 48 20 
1957 215 40 ' 19 
1958 242 46 19 
1959 279 48 17 
1960 276 46 17 
1961 305 47 15 
1962 273 46 17 
1963 329 46 14 
1964 431 67 16 
1965 420 59 14 
1966 451 62 14 
1967 534 94 18 
1968 637 93 15 
1969 758 12) 16 - 
1970 879 120 14 
1971 813 115 .14 
1972 714 143 .20 
1973 758 111 .15 











tion and decision on their papers. Some of 
the delays are in my office and others occur 
with the referees. We follow the procedure 
of withdrawing a manuscript from a 
referee if he fails to respond within six 
weeks. We then send the paper to a new 
referee. This cuts down the extent to 
which a paper is hung up because of delay 
at a single referee. Long delays occur for a 
different reason. In rare cases I will have 
to try three or even four referees before I 
find one who has the time and interest to 
read and criticize a paper. Thus refereeing 
is a chief source of delay, but not for the 
reason that many think. 

The backlog of accepted papers has in- 
creased slightly. As of November 30 there 
are seventy-nine accepted papers which 
have not yet been published. Thirty will 
appear in the March 1974 issue, twenty-six 
in June 1974, and the remaining twenty- 
three will appear September and December 
1974. 

We printed a larger number of main 
articles this year than last, and their 
average size was slightly longer. For this 
reason fewer short papers were printed 
this year, and the total number (main plus 
short papers) printed declined. I am con- 
cerned by this development and will seek 
to reverse it. One method will be to reduce 
the size of accepted papers. Table 2 sum- 
marizes the contents of the four regular 
issues of the Review in 1973, comparing it 
with the previous year. It can be seen that 
we printed 1,146 pages in all, because of a 
very large December issue. I don’t expect 
a December bulge to be a regular feature 
of the Review. A number of factors con- 
tributed to it which will not recur. For 
example, the dissertation section of sixty- 
seven pages was enlarged by the inclusion 
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TABLE 2—SumMary OF CONTENTS, 1972 AND 1973 - 
1972 1973 

Number | Pages | Number] Pages 

Articles’: aega ar acetate Aao a NETEN 47 588 54. 747 
Shorter papers, including notes, comments, 

and replies........6.. cece eee eee eee 96 396 57 273 

Special Articles.........0 cece cece eee ees 2 9 2 15 

Dissertations. ........ s. cence renee eens i 43 67 

Announcements and notes... s.s.s asns 45 44 

Total preide noia tamed as 145 1,081 113 1,146 








of an unusual number of 1972 listings that 
had not been reported last year. The bulge 
also occurred because of a last minute de- 
cision to include a number of papers in 
December rather than run tkem in 1974. 


Subject Matter of Submitted and 
Printed Manuscripzs 


The subject matter distribution of sub- 
mitted and published manuscripts is 
shown in Table 3. The most popular fields 
remain microeconomics, macro and mone- 
tary.theory, international economics, labor 


economics, and welfare economics. The 
distribution of published papers reflects 
the distribution of submitted papers. Each 
year when this report is delivered to the 
annual meeting, the question inevitably 
arises why the distribution of published 
articles is what it is. Why, for example, 
does the Review print so many articles em- 
ploying neoclassical techniques, or why so 
many articles using mathematics? Why, 
for example, is the work of the radical 
economists largely ignored? Why doesn’t 
the editor commission articles in these 


TABLE 3—Supject MATTER DISTRIBUTION OF SUBMITTED 
AND PUBLISHED MANUSCRIPTS IN 1973 

















Submitted | Published 
General Economics and General Equilibrium Theory........ 9 2 
Microeconomic Theory.......... 00. c ccc cec cece e eee eens 108 7 
Macroeconomic Theory... 0.0.02... cece cee eee eee ene 49 5 
Welfare Theory. oc io. truir ia eA deat REE AEREA 51 13 
Economic History, History of Thought, Methodology....... 12 4 
Economic Systemsa ais ne aaae E SEAE EUR e nae 17 = 
Economic Growth, Development, Planning, Fluctuations. ... 44 8 
Economic Statistics... ... 0.0.00. eee cece enn eens 37 5 
Monetary and Financial Theory and Institutions........... . ól 9 
Fiscal Policy and Public Finance. ............00000 cee eeee 25 2 
International Economics.. 1.2.0.0... 000s cece eee ees 81 17 
Administration, Business Finance...............0..-0.0005 37 4 
Industrial Organization... 02... 00. cence eee 44 7 
Agriculture, Natural Resources..............0 00 ce cece eee 34 . 3 
Manpower, Labor, Population......... EE nda EED. 96 15 
Welfare Programs, Consumer Economics, Urban and Regional 
HeGhOmles oan e aA AE TRAS E aa 52 10 
Othe aa eent G wie aTe eaS ETE ESE T E 1 — 
Fota lara oa aE eae DE EAA AAA T NES AN 758 111 
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underrepresented fields? For if people 
aren’t working in these areas, they should 
be encouraged to do so. I discussed this 
issue in my report last year, and I should 
like to mention it again. We are by and 
large bound to print what is sent in, and 
we try to cull out the best there is by 
refereeing. There is no way to guarantee 
the quality of commissioned articles, so 
that in the main what the Review prints 
reflects what the profession is doing. There 
are nevertheless no biases against papers 
in underrepresented fields. I also spelled 
this position out in a statement of editorial 
policy printed in the September 1972 Re- 
view and again in the May 1973 Papers 
and Proceedings i issue. 


Anonymous Refereeing 


At the December 1972 annual meeting 
in Toronto, a member moved the adoption 


of a resolution calling for anonymous - 


refereeing of manuscripts. Upon addressing 
the meeting in favor of the motion, its 
_ proponent argued that anonymity would 
protect the relatively unknown author. He 
put forward the argument that referees 
tend to favor and pay attention to the 
works of better known writers and give 
less care when reading the lesser known. 
There was no way of assessing the truth of 
these arguments onan a priori basis. In 
‘replying I requested that the motion be 
altered to allow an experiment, under 
which half of the submitted papers would 
be refereed anonymously. The other half 
would be refereed as before with the 
author’s name remaining on the paper. I 
promised to report on the results of this 
procedure at the December 1973 annual 
meeting. 

Because of time delays in preparing re- 
ports, the experience discussed below 
covers only the 554 papers submitted be- 
tween January 1 and September 28, 1973. 
Of these 554, a decision had been reached 
on 311. The remaining 243 were still in the 
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hands of referees or screeners, or awaiting 
disposition. The results are as follows: 


Author’s 
Name on Anony- Total 
Paper mous 
Submitted 277 277 554 
Action Taken 160 151 311 
Rejected . 144 133 277 
Accepted 4 4 8 
Accepted subject ` 
to revision 12 14 26 
Successfully 
passed screen- 
ing ; 6 - 72 133 


It is clear that there is little difference in 
treatment accorded the two types of 
papers. If any differentiation occurred: it 
was in favor of anonymous authors. Note 
that 61 of 160 known author papers sur- 
vived screening, while 72 of 151 anony- 
mous papers survived. As a piece of quali- 
tative information, all of the referees who 
commented on the practice of anonymity 
were favorable. This included cases where 
the referee recognized the name of the 
authcr. Recognition occurred in the case 
of 20 papers, and did so either because 
the referee had, in addition, received the 
paper directly from the author, or because 
the author repeatedly cited his own work 
in the text. The latter practice is a loop- 
hole in the process of anonymous referee- 
ing. The referees were favorably disposed 
toward anonymous refereeing. ‘They felt it 
was inherently fair and would dispel 
suspicion of differential treatment. Some 
acknowledge that they worked harder on 
anonymous papers, where they might have 
succumbed to the temptation to accept 
and not question obscure argumentation 
from better known authors. In no case did 
a referee complain that ability to judge a 
paper was hindered by the absence of the 
author’s name. 

My conclusion is that anonymous ref- 
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TABLE 4—Copizs PEINTED, SIZE, AND Cost OF PRINTING AND MAILING IN 1973 























; Number of Pages Cost 

_ `Copies 

| Printed Net Gross Tssue® Reprints Total 
March....... 26,000 246 320 | $ 25,527.15 $ 310.31 $25,837.46 
June......... 27,000 262 312 26,737.87 466.59 27,204.46 
September....| 26,000 278 320 28,587.49 282.79 28,870.28 
December. ...| 27,000 360 432 35,552.26 408.65 35,960.91 
Total........ 106,000 | 1,146 1,384 | $116,404.77 $1,468.34 $117,873.11 





a Includes allocated cest of preparing mailing list. 


ereeing can work. I still do not have a full 
year of experience on which to make this 
judgment, and it is possible that unfore- 
seen difficulties may occur with the pro- 
cessing of anonymous papers. For example, 
the determined (and well-known) author 
can always confound the system through 
repeated self-referencing. But the evidence 
to date indicates that it is acceptable to 
referees. 


Expenses—Printing and Mailing 


The 1973 costs of printing and mailing 
the Review are shown in Table 4 and shown 
for other years in Table 5. The net number 
of pages includes only those pages listed in 
our table of contents. Advertising pages 
then make up the difference between gross 
and net. The 1973 printing expenses will 
run close to the estimate. The printing 


contract is again up for renegotiation and 
I expect higher costs next year. Paper costs 
have already risen, and our 1973 bills now 
contain a paper surcharge. To some de- 
gree, the increased printing costs for next 
year can be offset by more economical 
methods of preparing the Review for publi- 
cation. For example, printing a front 
portrait on regular stock rather than on 
enamel paper can save over 2 percent of 
the cost of an entire issue. The forecast of 
next year’s printing costs shown in Table 
5 will remain a guess until our negotiations 
with the printer move further along. 


Office Expenses 


Office expenses rose in 1973 because of 
higher salaries and increased supply costs. 
The 1973 figure shown in Table 5 is still an 
estimate, as all charges are not yet in. I 


TABLE 5—-AcTruAL AND BUDGETED EXPENDITURES, 1966-1974 











Printing and Payments to Office 
Mailing Contributors Expenses Total 
1966 $ 74,277 $1,873 $24, 844 $100,996 
1967 82,840 2,255 27,114 112,209 
1968 92,948 2,140 29,155 124,243 
1969 97,183 600 26,765 124,548 
1970 111,227 36,336 147,564 
1971 120,120 43,524 163,644 
1972 107,196 44,473 151,669 
1973 (budget) 115,000 49,283 164,283 
1973 (actual) 115,372 49,121 164,493 
1974 (budget) 121,518 53,645 175,163 








a Estimate. 
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expect office expenses tc rise again in 1974 
because of higher saiaries and fringe 
benefit costs. 


Board of Editors 


Six members of the Board of Editors 
complete their terms at this time: Barbara 
Bergmann, Phillip Cagan, Carl Christ, 
Daniel McFadden, Herbert Mohring, and 
Edmund Phelps. I am deeply indebted to 
them for their hard work, high critical 
standards, and cooperation. They have 
helped to maintain and improve the qual- 
ity of the Review. 

I am submitting to the Executive Com- 
mittee the names of six nominees to serve 
three-year terms, until December 31, 
1976. They are Martin 5. Feldstein, Bent 
- Hansen, Jerome Stein, S. C. Tsiang, Finis 
Welch, and Marina v.N. Whitman. 

I should like to express my thanks to the 
continuing members of the Board of Edi- 
tors: Bela Balassa, Robert Baldwin, Ann 
Friedlaender, Stephen Goldfeld, Robert 
_ Hall, Jack Hirshleifer, Leonard Rapping, 
Sherwin Rosen, Thomas Saving, Anna 
Schwartz, and Joseph Stiglitz. I appreciate 
their work and assistance. 

The following assisted me this year as 
editorial consultants: Robert Barro, Ra- 
veendra Batra, Roger Betancourt, Walter 
Dolde, Allan Feldman, Stanley Fischer, 
James Hanson, E. Philip Howrey, John 
Kennan, John Ledyard, Robert Rohr, 
Thomas Sargent, and Daniel Wisecarver. 

I have received valuable proofread- 
ing and mathematical assistance from: 
Clemens F. J. Boonekamp, Hajime Hori, 
Robert Jones, Hiroshi Ono, Itchak Dov 
Paris, Rama Ramachandran, 
Roncesvalles, and John Seater. Finally, I 
am grateful to Wilma St. John for her fine 
work as assistant editor.. 

In addition to the members of the Board 
and the editorial consultants, I have 
sought and received the assistance of a 
large number of economists during the 
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course of the year. I wish to thank them 
for their cocperation and application of 
high standards in reading and evaluating 
manuscripts. They have eased the heavy 
work load that would have otherwise 
fallen on the Board of Editors. The follow- 


Orlando . 


ing have assisted in this way: 


I. Adelman G. Brown 

B. Aghevli M. Brown 

D. Aigner E. K. Browning 
N. Aitken H. J. Bruton 

A. Alchian J. M. Buchanan 
P. Allen O. Burt 

J. Anderson G. Cain 

G. C. Archibald J. A. Carlson 
K. J. Arrow F. Casas 

O. Ashenfelter D. Cass 

E. Bailey M. Chacholiades 
M. Balch S. Cheung 

R. Barlow G. Childs 

D. P. Baron B. R. Chiswick 
Y. Barzel G. C. Chow 

W. J. Baumol L. Christensen 
R. Beals C. Cicchetti 

G. S. Becker C. S. Clark 

M. Beckmann P. B. Clark 

J. R. Behrman R. Clower 

F. Bell R. Coen 

G. Benston W. Comanor 

T. J. Bertrand M. Connolly 

S. M. Besen J. P. Cooper 

G. 0. Bierwag P. Cootner 

M. Blume T. J. Courchene 
R. G. Bodkin J. Craft 

T. E. Borcherding J. C. Cragg 

M. Boskin R. G. Cummings 
R. Bower J. Cunnyngham 
S. Bowles G. Daly 

J. Brada M. R. Darby 
D. Bradford R. d’Arge 

W. H. Branson K. Davis; 

R. A. Brecher O. Davis 

F. P. R. Brechling R. H. Day 

M. Brennan F. de Leeuw 

W. Brock G. De Menil 


M. Bronfenbrenner H. Demsetz 
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E. Denison 
M. E. DePrano 
M. De Tray 
D. Dewey 

P. A. Diamond 
R. K. Diwan 
P. Doeringer 
R. Dorfman 
G. Douglas 
W. C. Dunkelberg 
G. Eads 

R. Eckaus 

R. Ehrenberg 
J. Ehrlich 

B. Ellickson 
J. W. Elliott 
K. Elzinga 

J. Enzler- 

W. Ethier 

R. Evenson 
E. Fama 

E. L. Feige 
M. Feldstein 
W. Fellner 

S. Fischer 

A. Fisher 

F. Flatters 
B. Fleisher 
M. Frankel 
R. Freeman 
J. Fried 

G. Fromm 
E. Furubotn 
M. Galatin 
F. Gehrels 

G. Ghez 

W. E. Gibson 
C. Goetz 

S. Goldman 
M. J. Gordon 
R. J. Gordon 
J. P. Gould 
H. Grabowski 
E. Gramlich 
E. Greenberg 
M. Greenhut 
R. Grieson 
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H. Grossman ` 
. Grossman 

. A. Grove 

J. G. Gurley 

J. M. Guttentag 
M. Hadjimichalakis 
K. Hamada 

R, Hamada 

M. Hamburger 
D. Hamzrmesh 
B. Hansen 

W. L. Hansen 
J. Harris 

J. C. Hause 

T. Havrilesky 
G. A. Hay 

J. Heckman 

W. P. Heller 

P. Helmberger 
D. W. Eenderson 
J. Hixson 

. Hodgman 

. Holbrook 

. C. Holt 

. Hooley 

. Hori 

Horst 

. Horwich 

. 5. Howle 

S. T. Hsiao 

. C. Hufbauer 
. T. Hulett 


Haor 


VIDIER 


J. C. Ingram 
D. Jaffee > 

E. James 

F. Jen . 

M. C. Jensen 
M. B. Johnson 
T. Johnson 

R. W. Jones 
D. W. Jorgenson 
M. Kafoglis 

J. E. Kain 


H. Kaitz 

M. Kamien 

E. J. Kane 

N. Kaplan 

G. G. Kaufman 
D. Keesing 

M. G. Kelly 
M. Keren . 

R. A. Kessel 

J. Kindahl 

K. Klappholz 
M. Klein 

A. K. Klevorick 
J. Kmenta 

T. Koizumi 

T. C. Koopmans 
D. T. Kresge 
C. G. Krouse 
A. Krueger 

J. V. Krutilla 
R. Kuenne 

P. Kumar 

H. Kunreuther 
M. Kurz 

M. Ladenson 
A. Laffer 

D. Laidler 

K. J. Lancaster 
W. Landes 

L. J. Lau 

L. B. Lave 

S. Lebergott 

C. Lee 

T. H. Lee 

A. Leibowitz 
H. Leland 

D. Levhari 

H. Levin 

J. Levin 

R. Lind 

C. M. Lindsay 
R. Litzenberger 
N. Liviatan 

T. Lowinger 

R. Lucas 

I. Lurie 

R. A. McCain 
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J. J. McCall 
J. McGowan 
L. McKenzie 
R. McKinnon 
G. S. Maddala 
S. P. Magee 

J. N. Makin 
A. Manne 

A. L. Marty 
R. T. Masson 
T. Mayer 

A. H. Meltzer 
J. R. Melvin 
C. Metcalf 

R. A. Meyer 
P. Mieszkowski 
D. D. Milenkovitch 
M. Miller 

N. Miller 

E. S. Mills 

J. Mincer 

H. Minsky 

E. J. Mishan 
M. Montias 

J. H. Moore 
D. T. Mortensen 
B. Motley 

D. Mueller 
M. Mussa 

R. Muth 

E. Nadel 

K. Nagatani 
S. Naya 

P. Neher 


' R. Nelson 


M. L. Nerlove 
J. Newhouse 
P. K. Newman 
D. Nichols 

J. Niehans 

Y. Niho 

R. Noll 

W. Nordhaus 
W. Oakland 
W. E. Oates 
B. Okner 

E. O. Olsen 
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J. Olson 

M. Olson 

Y. Onitsuka 
D. Orr 

D. K. Osborne 
H. Pack 

R. E. Park 
R. Parks 

D. Parsons 
M. Parvin 

A. Pascal 

P. Pashigian 
M. V. Pauly 
S. Pejovich 

S. Peltzman 
J. Pencavel 
R. G. Penner 
R. Perlman 
G. Perry 

W. Peterson 
G. Pidot 

G. Pierson 

T. Pinfold 

J. E. Pippenger 
C. G. Plourde 
R. Pollak 

W. Poole 

R. D. Portes 
F. L. Pryor 
F. G. Pyatt 
R. E. Quandt 
J. Quirk 

T. Rader 

F. Raines 

R. H. Rasche 
A. Ray 

A. Razin 

U. E. Reinhardt 
S. Reiter 
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S. Resnick 

M. K. Richter 
M. Ringo 

J. D. Rodgers 
R. Roll 

D. Roper 

S. Ross 

J. Rosse . 


T. J. Rothenberg 


M. Rothschild | 
S. Rottenberg 
J. C. R. Rowley 
V. Ruttan 

H. E. Ryder 

N. B. Ryder 

D. Salkever 

P. A. Samuelson 
A. Sandmo 

A. Santomero 
R. Saposnik 

T. Sargent 

M. Sarnat 

R. Sato 

M. Sattinger 

J. Scadding 

F. M. Scherer 
R. Schmalensee 
R. Schuler 

T. P. Schultz 


‘C. L. Schultze 


D. Schwartzman 
G. W. Scully 

W. F. Sharpe 

J. B. Shepherd 
J. Shiskin 

C. D. Siebert 
W. Silber 

E. Silberberg 

H. A. Simon 


Squat as a ek 


A. Sims 

A. Sjaastad 
. Sioquist 
Smith 
Smolensky 
Smyth 

. Soligo 

. Solmon 

. M. Solow 

. F. Sonnenschein 
. Stein 

. Steinherr 

. O. Stekler 


. Takayama 
J. E; Tanner 
P. J. Taubman 
M. Taussig 

L. D. Taylor 
L. Telser 

M. Teubal 

H. Theil - 

R. W. Thomas 
J. Thornton 
A. W. Throop 
L. Thurow 

T. N. Tideman 


- T. H. Tietenberg 


P. A. Tinsley 

J. Tobin 

M. P. Todaro 
G. Tolley 

R. D. Tollison 
W. Travis 

S. C. Tsiang 


e 
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D. Tucker 

J. Vanderkamp 

D. Vandermeulen 
J. Vanek 

E. C. H. Veendorp 
W. S. Vickery 

M. Visscher 

G. von Furstenberg 
T. J. Wales 

F. V. Walker 

G. Walton 

H. Wan 

H. W. Watts 


rH: 

. W. Westfield 
. Wichers 
. Wile 


. G. Williamson 
. Williamson 
. J. Willis 
. G. Winter 
. Wisecarver 
. D. Witte 
. G. Witte 
. Wolkowitz 
. A. Worcester 
. Y. Wu 
. E. Yaari 
. P. Yohe 
. A. Yotopoulos 
. Zabel 
. Zarembka 
. Zeckhauser 


GEORGE H. Borts, Chairman 
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Again, the annual review presents an 
opportunity to report on the vear’s output, 
to identify its particular problems, and to 
outline some plans for the future. 

Table 1 illustrates our product. Mem- 
bers will note that we have published a 
larger journal than ever before. However, 
it is clear that most of the expansion is 
associated with our listing and indexing of 
a growing number of journals. A final ex- 
planation for the expansion of our number 
of pages is the somewhat larger number of 
abstracts of articles which we have chosen 
to print. We have abstracting agreements 
with a good many journals, having in- 
herited most of them from our previous 
incarnation (the Journal of Economic Ab- 
stracts). We have reduced the size of ab- 
stracts from 300 to 100 words and we have, 


in the interests of equity, asked most 
editors to submit abstracts (where an ab- 
stracting agreement exists) of no more 
than half the articles they print. In brief, 
1973 has been a struggle against the ex- 
pansion of the journal—a struggle made 
necessary by limitations of staff, budget, 
and the (to us, at least) unanticipated high 
increase in the cost of printing. 

During 1973 we published four survey 
articles, which is our target. We published 
four other major articles; dividing them 
equally between reflective essays on sub- 
fields and articles about economic litera- 
ture. The number of communications we 
had was much greater than ever before; 
however, they were also much shorter. 
We annotated approximately the same 
number of books as in previous years and 


TABLE 1—QuantIraTIve ANALYSIS OF CONTENTS 
Journal of Economic Literature, 1969-1973 


























1969 1970 1971 1972 1973 
Number | Pages | Number] Pages | Number | Pages | Number| Pages | Number | Pages 

Survey articles........ 4 11i 4 123 1 37 3 78 4 144 
Essays on subfields. . .. 3 55 4 82 5 105 5 129 2 28 
Review articles........ 4 47 6 39 5 40 5 39 — — 
Articles about economic ; 

literature........... 1 12 — — 2 32 1 19 2 38 
Communications. ..... 2 4 7 18 7 24 4 13 10 26 
Books annotated...... 1,203 182 | 1,145 171 | 1,279 206 | 1,209 257 | 1,214 239 
Books reviewed. ...... 188 243 177 259 172 249 160 241 175 259 
Journal issues listed and 

indexed..........., 668 101 717 125 835 130 849 140 | 1,011 185 

Number of individual 

articles........... 5,387 7,218 

Subject index of journal ; 

articles............, — 195 — 296 — 251 — 263 — 357 
Abstracts of articles... .| 1,139 444 | 1,181 356 ; 1,426 337 | 1,415 313 | 1,906 407 

Total pages*........ 1,432 1,539 1,479 1,572 1,742 


























a Includes, in addition to listed pages, classification systems, table of contents, indices, journal subscription infor- 


mation, etc. i 
b Estimate. 


483 ' 


484 AMERICAN ECONOMIC ASSOCIATION 


we also reviewed about the same number 
as previously. One lesson we have learned 
is that group reviews (a single review 
covering several books) are hard to write 
and, consequently, hard to commission. 

Work has continued on the concurrent 
project of producing annual indexes. The 
pipeline has been established and the 1970 
manuscript is being shipped to our new 
printer, the Kingsport Press, Kingsport, 
Tennessee. One reason for the decision to 
move to Kingsport from the George Banta 
Company, Menasha, Wisconsin, is that 
Kingsport has the computer capability to 
process the material we need for the 
quarterly index (as found in the Journal 
of Economic Literature) and the annual 
indexes (this is the quarterly material sup- 
plemented by material from Festschrifts, 
works of collected essays, and selected 
government documents). Over the past 
two years in an effort to preserve retrieval 
possibilities, we have (1) used a computer 
terminal in our offices to process the classi- 
fied citations; (2) shipped the product to 
be processed by the National Bureau of 
Economic Research on the Yale University 
computer; (3) received and corrected the 
error runs; (4) received, in due course, the 
necessary sorted printouts; (5) prepared 
them for the printer; (6) finally sent the 
printouts to be set by the conventional 
typesetting means at the Menasha plant of 
the George Banta Company. Our new 
procedure provides that we will no longer 
be handling the computer input at our 
offices; rather, we will send the material in 
a very simple typescript fashion to be put 
on the Kingsport computer which, in time, 
will process the data both for the Journal 
of Economic Literature (the quarterly) and 
the annual indexes. Kingsport will preserve 
the tapes for us for any future use. 

This is, therefore, a splendid oppor- 
tunity to thank John Meyer and Orin 
Hansen of the National Bureau of Eco- 
nomic Research for the extraordinarily 
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generous cooperation they have provided 
in processing our index material. Their 
efforts have been costly in their time and 
certainly reflect an optimum level of co- 
operation between an outstanding eco- 
nomic research institution (the National 
Bureau of Economic Research) and one 
agency (the Journal of Economic Litera- 
ture) of this Association. 

I should also renew publicly our thanks 
to James Williams (now at the University 
of South Carolina-Columbia) for his con- 
tinuous willingness to help us with our pro- 
gramming problems. He has been. con- 
sulted both by the National Bureau of 
Econemic Research and the Kingsport 
Press. In every instance his willingness to 
take time (at his own expense) to help re- 
solve knotty problems goes far beyond any 
call of friendship or professional responsi- 
bility. I should also add that the Adminis- 
tration of the University of Pittsburgh 
(particularly the Chancellor and the Dean 
of the Faculty of Arts and Sciences) has 
helped the American Economic Associa- 
tion by the assignment of some Teaching 
Assistants plus the allocation of space and 
equipment. 

While it has not been the custom to 
thank individually the clerical staff of the 
Journal, the fact is that our three principal 
secretaries (Mrs. Lyndis Rankin, Mrs. 
Peggy Yanchosek, and Mrs. June Harri- 
son) have processed a much larger journal 
than has heretofore been the case; they 
have done this not only by increasing their 
hourly productivity, but, in the case par- 
ticularly of Mrs. Harrison, by working un- 
paid extra hours. 

Each issue of the Journal carries the 
names of students both in Pittsburgh and 
elsewhere who have helped us with the 
editorial processes. We, as the members of 
the Association are aware, annotate all 
books sent to us. These books are anno- 
tated by students. The Associate Editor 
trains the annotators and both she (the 
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Associate Editor) and I check every an- 
notation. It is a time-consuming process, 
During 1973 we annotated no less than 
around 1,400 books. In many instances the 
annotations, as originally given to us, had 
to be redone because the students involved 
were still in the training process. The As- 
sociate Editor also supervises the classifi- 
cation of material for the quarterly and 
annual indexes. She trains zhe classifiers, 
who are generally second- and third-year 
graduate students. The students’ work is 
then reviewed by several of my colleagues; 
these have included Asatoshi Maeshiro, 
Michael Spiro, and Jerome Wells. Their 
product (insofar as any questions remain) 
is then reviewed by the Associate Editor. 

At each year’s convention questions are 
raised about how we select books for re- 
view and how we select reviewers. By and 
large we have space to review only ap- 
proximately 170 to 180 books per year. 
Generally the process involves an attempt 
to diversify subject areas (making sure 
each subfield has some books reviewed). 
and to identify books for review because 
they are highly original and carry im- 
portant contributions to our knowledge of 
data, theory, and policy. We also try to 
influence our selection by choosing books 
written by relatively young economists. 
We are not always successful in the latter. 
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effort, but it is worth noting that a con- 
scious effort is made in this direction. 
When it comes to choosing a reviewer, we, 
like all editors, prefer to diversify our re- 
viewers, and again we prefer to choose 
young economists if that is feasible. 
Against these preferences is one significant 
consideration; an important book by a 


‘young economist should, in many in- 


stances, be reviewed by an established 
scholar in the subfield simply to help 
identify a new “creative figure.” 

I have included in Table 2 brief reference 
to the costs of putting out the Journal of 
Economic Literature and the forthcoming 
annual indexes. It is appropriate that the 
cost problem be discussed most thoroughly 
with the Executive Committee, since the 
responsibility for the administration of the 


-Association is vested in the Executive 


Committee. We have pursued what we 
believe are cost-effective policies, We an- 
ticipate an increase in the printing cost of 
putting out the Journal, particularly be- 
cause of the expansion of the index of ar- 


_ ticles section. Also there is the matter of 


page cost; I should add that the cost of 
paper rose approximately 40 percent in 
one month (mid-August to mid-Septem- 
ber, 1973), 

Table 3 refers to the technical difficulty 
of the material in the Journal of Economic 


TABLE 2—EXPENDITURES 1969 THROUGH 1973¢ 




















JEL/Index 
Editorial, Bibliographical, 
JEL Payments to Contributors, 
Printing? \ ete. Total 

19693 aaia nbn Teele tees $104,721 $47,087 $151,808 
LITO Reena ee S AAEE ar 116,845 63,544 181,090 
TOT aia aaa 115,127 74,284 189,410 
1972 Budget...:....... EE 117,500 87,500 205,000 
1972 Expenditures........... 118,442 85,083 203,525 
1973 Budget................ 119,950 94,661 214,611 
1973 Estimated Expenditures.| 134,540 90, 800 225,340 








a Figures for 1969-72 are coordinated with the auditor’s figures. 
b Includes mailing, addressing, and gross cost of reprints. 
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TABLE 3—CLASSIFICATION BY TECHNICAL DIFFICULTY . 








Creative 











Curmudgeon 
Surveys| Articles |Others*/Total 
Most Difficult 6 7 1 14 
Some Difficulty 9 8 6 23 
Not Difficult 1 1 19 21 
Totals 16 16 26 58 





a Review articles or books, general essays on all 
literature. 


' 


Literature. From time to time questions 
have been raised from the floor of the con- 
vention relating to the “readability” of the 
Journal of Economic Literature. We strive 
to produce a journal where the survey 
articles and the other essays should be 
relatively easy for economists who have 
completed one year of graduate training to 
comprehend. Sometimes our articles are 
too difficult; in other instances, the subject 
matter does not require so much expertise. 
In any event, we believe that the problem 
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requires constant monitoring; G. L. Bach 
and others have quite appropriately re- 
minded us from time to time that the great 
majority of the members of the Association 
must be able to read easily our product; 
it is a topic that deserves our constant 
vigilance. 

Table 4 is an attempt to show the dis- 
tribution of material by subject matter. It 
extends only to the commissioned survey 
articles and the other essays which we pub- 
lish, I believe that a quick glance at the 
distribution of books reviewed reflects the 
kind of balance which is desirable. 

Sometime in the future we will be pre- 
paring for an International Economic 
Association meeting an analysis of the 
“shift”? in interest from one subfield to 
other subfields as shown by articles pub- 
lished in approximately 250 journals over 
the past quinquennium. (Somewhere in the 
neighborhood of 7,000 articles are pub- 
lished per year.) 

In the 1974 volume of the Journal of 


TABLE 4—CLASSIFICATION BY SUBJECT 








Creative 


Classification 


Commis- 
sioned 
Survey 


Curmud- 
geon 
Essays 


Others 


Total 





01 General 

02 Theory f 
03 Thought (Methodology) 
04 Economic History 

05 Comparative Systems 


11-12 Growth and Development 
21-22 Econometric, Statistica] Theory, 


Statistics 
31 Monetary Economics 
32 Fiscal Economics 


40-44 International Economics 


50 Managerial Economics 

60 Industrial Organization, Indus- 
trial Regulation 

70 Agricultural Zconomics 

80 Labor Economics 

90 Applied Welfare Economics, Re- 
gional Economics 

Totals 





1 
4 





6 


we 





Teh Om DP 





a 


RBwOH Or MH 





a Review articles on books, general essays on all literature. 
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Economic Literature we will have four sur- 
vey articles; we have commissioned and 
will print four from the following areas— 
the economics of the black ghetto; recent 
developments in capital theory, particu- 
larly stressing the work don2 in the neo- 
classical tradition (in apposition to the 
earlier Harcourt article, an article which 
had considerable reaction); the impact of 
increased women’s participation in the 
economy; the literature on research and 
development; recent work ir. government 
regulation of industry; the economics of 
racial discrimination in the labor market; 
and, possibly, some recent work in mone- 
tary economics. 

We have under consideration interpre- 
tive essays on the relationship of economic 
development and population growth, the 
corporation and its social role, recent work 
on expenditure over the life cycle, recent 
work on fiscal federalism, and several ar- 
ticles dealing with different phases of the 
relationship of advanced (industrialized) 
to developing (nonindustrialized) econo- 
mies. We will also have some articles 
dealing with some rather interesting work 
being done in the history of economic 
thought—particularly dealing with aspects 
not always available to most of us trained 
in the English speaking traditions. We will 
also have some review articles of books. 

The Board of Editors has been, as ever, 
diligent in its labor. Two finish their terms 
of service with the end of this calendar 
year; they are Irma Adelman (University 
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of Maryland) and William Baumol 
(Princeton University and New York 
University). They have been so helpful on 
so many occasions that I am nonplussed 
when it comes to expressing adequately my 
gratitude. The other members of the Board 
of Editors similarly assisted me far beyond 
any right that I had to expect. They are 
Marcus Alexis (Northwestern University), 
Abram Bergson (Harvard University), 
Martin Bronfenbrenner (Duke Univer- 
sity), Anne O. Krueger (University of 
Minnesota), Allan H. Meltzer (Carnegie- 
Mellon University), Harry T. Oshima 
(The Rockefeller Foundation and Univer- 
sity of the Philippines), and Arnold Zellner 
(University of Chicago). Finally, I wish to 
thank a large number of individuals upon 
whom I have called for specific acts of 
assistance during this calendar year. 


Albert Ando Thomas Mayer 
Joseph Aschheim Oskar Morgenstern 
John S. Austin Marc Nerlove 
Andrew F. Brimmer Trout Rader 

Paul H. Cootner Joan Robinson 
Joseph Dorfman Paul A. Samuelson 
Herbert Giersch Ryuzo Sato 

John Gould Martin Segal 
Einar Hope Henry S. Terrell 
H. Houthakker Vincent Tarascio 
William Jaffé Shigeto Tsuru 
Melvyn Krauss Hirofumi Uzawa 
Lawrence Klein Jerome Wells 
Kelvin Lancaster Charles Z. Wilson 
Marion J. Levy, Jr. 


Mark PERLMAN, Managing Editor 


REPORT OF THE COMMITTEE 
ON HIRING PRACTICES 


The Labor Market for Economists 


By KATHLEEN BROOK AND F. Ray MarsHALy* 


At the annual meeting of the American 
Economic Association (AEA) in De- 
cember 1971, it was resolved that 

with a view to a radica! improvement of 

the hiring practices in the economics 

profession, the President and the Execu- 
tive Committee appoint a committee to 
recommend to the next annual meeting 

a code of procedure including among 

other reforms an open listing of all em- 

ployment opportunities.) 


This action was a consequence of numerous 
persistent complaints—particularly from 
job seekers—-with regard to imperfections 
in the labor market for economists. These 
complaints were stimulated by the appar- 
ent growing scarcity of academic jobs for 
economists during the early 1970’s and the 
fear and frustration resulting from the 
profession’s lack of a reliable job informa- 
tion system and orderly and objective 
hiring practices. It was not so much that 
there was a lack of any jobs for new Ph.D.s 
in economics as it was that job seekers 
. would not be able to find the kinds of jobs 
they thought they were prepared for. Al- 
though jobs apparently did not turn out 
to be as scarce in 1972 and 1973 as it ap- 
peared they would be in 1971, the aca- 
demic job situation is not as favorable for 
new Ph.D.s as it was during the 1960’s, 
and the present situation is likely to con- 
tinue for the foreseeable future. 

* University of Texas at Austin. This is a background 
paner for the American Economic Association’s Com- 


mittee on Hiring Practices. 
1 Minutes of the Annual Meezing. 


The roots of the present job problems 
for new Ph.D,s lie in the 1960’s, when 
academic and government agencies acted 


-on the assumption that the United States 


faced a critical shortage of college teaching 
and research personnel and there was 
excess demand for the Ph.D. in almost all 


“fields. During these years, the job seeker’s 
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major problem was to make the best selec- 
tion among several job offers.? 

In response to this shortage, graduate 
programs were expanded rapidly. The 
yearly production of economics Ph.D.s, for 
example, tripled between 1960 and 1970, 
and the production of master’s degrees 
more than doubled.* As the supply of 
Ph.D.s grew, however, it became clear to 
Allan Cartter and a few others that the 
academic shortage was being transformed 
into a surplus.’ Currently, many entrants 
into the market are more concerned with 
locating a job than with selecting among 
several alternatives. Frustration and dis- 
appointment result when new Ph.D.s are 
compelled to accept positions which do not 
allow them to utilize fully their training 
and experience. 

As jobs become more scarce, there is in- 
creased concern with the “fairness” of the 
market’s operations. Many job seekers 


2 See David G. Brown, 1965 and 1967, and Howard 
D. Marshall. These are studies in the allocation of 
scarce manpower. 

3 Data was obtained from Lindsey R. Harmon of the 
Nationa] Research Council. 

+See Cartter 1971a, pp. 132-40, and 1971b, pp. 305- 
10. 
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have only a vague idea as to the appropri- 
ate procedures to follow in finding employ- 


ment and the problems they should antici- . 


pate on entering the market. Each 
candidate has limited information con- 
concerning vacancies, and the informality 
of information channels—particularly in 
the academic market—leads to the convic- 
tion that obtaining a good job depends 
more on personal contacts than on knowl- 
edge or skill. This dissatisfaction with the 
operation of the labor market has led to 
demands in many fields, including eco- 
nomics, for an open listing of all employ- 
ment opportunities. (See Minutes of the 
Annual Meeting.) 

_ Before proceeding, it should be noted 
that, although critics became more vocal 
as: demand declined relative to supply, 
they were not absent during the period of 
excess demand. In 1964 and 1965, David 
G. Brown surveyed recent labor market 
experiences of 103 new faculty members 
and 50 department chairmen at 18 of the 
largest Southeastern schools. The median 
social scientist interviewed in the study 
had sketchy information of only one other 
job opening at the time he accepted his 
current position." 


I, Objectives 


This paper is designed to help job 
seekers, employers, and others interested 
in fair and more efficient hiring practices 
by providing as much information as 
possible about the labor market for econo- 
mists. Since we were interested in getting 
the information together as quickly as 
possible, we did not undertake a system- 
atic analysis of the labor market for 
economists, although we think such an 
analysis is very much needed. Rather, we 
pulled together all of the information we 
could find on this subject and supple- 


5 See Brown 1965, p. 261. Only those schools with de- 
partments of economics, sociology, and history with at 
least three members each were included in the sample. 
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mented this information with a question- 
naire to 185 economics department chair- 
men. We conducted numerous personal 
discussions with economists who had re- 
cently gone through the job-seeking pro- 
cess and with other individuals knowl- 
edgeable about the labor market for 
economists. We also surveyed the hiring 
practices and procedures of the U.S. Em- 
ployment Service and nine other profes- 
sional organizations. 

The specific objectives of this project 
were to provide more information for job 
seekers and a better foundation upon 
which to base the recommendations of the 
AEA’s Committee on Hiring Practices. 
However, the authors alone are responsibie 
for any defects in this paper, although the 
recommendations in the final section are 
those of the Committee on Hiring Prac- 
tices. l 

The remainder of this paper is divided 
into six sections. The next section discusses 
the characteristics of economists in the 
United States—their numbers, educational 
backgrounds, types of employment, pri- 
mary activities, salaries, etc.—and is based 
primarily on studies conducted by the Na- 
tional Science Foundation (NSF). Follow- 
ing this, we consider various submarkets— 
academia, government, and business and 
industry—as well as the extent of unem- 
ployment among economists. The fourth 
section deals with mobility between eco- 
nomics submarkets. The fifth section deals 
with equilibrating adjustments in markets 
characterized by excess supply or excess 
demand. The sixth section discusses the 
job market activities of several profes- 
sional organizations. The last section 
presents the AEA Committee on Hiring 
Practices’ recommendations for improving 
the operation of the labor market for 
economists. 


II. Characteristics of Economists 


Estimates of the number of economists 
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in the United States vary widely, depend- 
ing on the definition of economist and the 
method of surveying the population. For 
example, the 1970 census reported 67,000 
economists (see U.S. Dept. of Commerce), 
while the Bureau. of Labor Statistics 
(BLS) reported only 33,000 economists 
(see U.S. Dept. of Labor). The census 
provides no detailed individual character- 
istics, but the BLS reported that over half 
of all economists were employed by busi- 
ness and industry, over one-fourth by col- 
leges and universities, ard about one-sixth 
by government agencies, Since a bachelor’s 
degree is sufficient for many beginning re- 
search jobs in government and industry, it 
would appear that these data are more 
heavily weighted toward holders of the 
baccalaureate degree than those reported 
by the NSF. 

The most complete information avail- 
able on the characteristics of economists is 
that compiled by the NSF from the Na- 
tional Register of Scientific and Technical 
Personnel. Scientists were considered eligi- 
ble for inclusion in the National Register if 
they had “full professional standing” as 
determined by the appropriate scientific 
professional society—-in this case, the 
AEA.’ Since our interest is mainly in the 
market for economists with postgraduate 
training and since over 90 percent of the 
economists in the National Register have 
graduate degrees, we have relied primarily 
on the NSF data.’ 

In 1970, 13,386 economists were regis- 


€ An economist is defined as an individual with a 
graduate degree in economics, or a bachelor’s degree in 
economics plus two years of professional experience, or 
the equivalent in professional experience. For the NSF 
survey, the AEA developed a comprehensive mailing 
list frem membership lists, lists of nonmembers attend- 
ing professional meetings, publication subscription lists, 
and alumni organizations. i i 

1 Tke most recent data available are contained in 
NSF, American Science Manpower, 1970 (1972a). Ex- 
cept where specifically noted, all data on the character- 
istics of economists and their employment were ob- 
tained from this source. 
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TABIE 1—ENRDLLMENT FOR ADVANCED DEGREES 











Economics (excluding Agricultuřál 
Year agricultural economics) Economics 
-960 5,076 1,081 
1962 6,429 1,371 
1964 8,141 1,504 
1966 9,005 1,534 
1968 10,585 1,791 
1970 11,507 1,781 





Source: American Coungil on Education. 


tered with the NSF (4 percent of all scien- 
tists registered), and they had a median 
annual salary of $16,300. Of these, 812 
(6 percent) were women; their median 
annual salary was $13,400.8 In terms of 
median annual salary, economists ranked 
third among all scientific fields; only statis- 
ticians and computer scientists were 
higher. Table 1 provides some idea of the 
recent growth of the profession. 

Economics and agricultural economics 
degrees conferred in the 1969-70 academic 
year were as follows:® 


Economics 
(excluding Agri- 
agricultural cultural 
economics) Economics 
Bachelor’s 17,528 1,067 
Master’s 1,990 406 
Doctorate 794 181 


Salary and type of employment vary 
with the degree held. In 1970, 54 percent 
of all economists held Ph.D.s, 37 percent 
held master’s degrees, and only 9 percent 
were in all other categories. The salaries 
for those with Ph.D., master’s, and 
bachelor’s degrees, respectively, were 


8 See Carolyn Shaw Bell, pp. 134-42. Bell argues that 
the National Register underreports the number of 
women scientists since it identifies a scientist as a work- 
ing scientist and a working scientist as one with paid 
employment. 

3 See U.S. Office of Education. 
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TABLE 2—NUMBER OF ECONOMISTS BY PRIMARY WORK 
ACTIVITY AND MEDIAN ANNUAL SALARY, 1970 











Number Median 
of Annual 
Primary Work Activity Eccnomists Salary 
Research and development 2,746 $16,500 
Basic research 782 15,800 
Applied research 1,840 16,800 
Management or administration 2,937 22,000 
Management or administration 
of research and development 1,618 22,500 
Teaching E,288 16,000 
Production and inspection 186 16,100 
Consulting 463 20,000 
Exploration, forecasting, reporting 532 17,000 
Other 358 19,000 
Not employed 543 
No report of work activity 333 16,500 


$17,400, $14,200, and $16,300. Those who 
held advanced degrees were concentrated 
in educational institutions, which had 
relatively low median salaries as compared 
with the federal government and business 
and industry where bachelor’s level econo- 
mists more frequently were employed. 

Economists were engaged in a wide va- 
riety of activities in 1970 but were most 
commonly found in teaching (40 percent), 
management or administration (22 per- 
cent), and research and development (21 
percent). Table 2 contains more complete 
information on primary work activities 
and median salaries. 


TABLE 3—NUMBER OF Economists HOLDING 
DOCTORATES, BY Major SUBJECT 
oF DOCTORATE, 1970 
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The NSF survey is not limited to those 
individuals who held advanced degrees in 
economics. Data are available showing the 
number of economists whose highest de- 
grees were in scientific felds other than 
economics, as well as the number whose 
major subject was economics but who 
were employed in some other scientific 
field. Of the 13,386 economists listed, 


‘11,997 had economics as the major subject 


of the highest degree, but 226 had majored 
in ‘political science, 81 in agricultural sci- 
ence, 72 in statistics, 60 in mathematics, 
and the remainder in other subjects. On 
the other hand, 15,561 of the registered 
scientists held their highest degree in eco- 
nomics. Most (11,997) were economists, 
although 1,022 were chemists, 917 were 
mathematicians, 713 were computer scien- 
tists, 212 were statisticians, and 167 were 
agricultural scientists. 

Tables 3 and 4 give the major field for 
doctorate-level economists and the field of 
employment for scientists with a doctorate 
in economics. These data indicate that 93 
percent of all registered economists who 
held the doctorate majored in economics 
and that 95 percent of all scientists holding 
a doctorate in economics were employed as 
economists. l 

The distribution of economists by field 
of specialization varied with the degree 


TABLE 4—NUMBER OF SCIENTISTS HOLDING 
Economics DOCTORATE, BY FIELD OF 
CURRENT EMPLOYMENT, 1970 























Major Subject of Number of Field of Current Number of 

Doctorate Economists Employment Scientists 
Economics 6,709 Economics 6,709 
Political science 81 Mathematics 162 
Agricultural science 32 Statistics 37 
Statistics 20 Agricultural science 29 
Engineering 7 Psychology 24 
Mathematics 6 Sociology 22 
Other 232 Computer science 20 
Not reported 138 Other 52 
TOTAL 7,225 TOTAL ; 7,055 
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held. Ph.D.s were concentrated most 
heavily in general economic theory, his- 
tory, and systems; business organization; 
monetary and fiscal theory; and economic 
growth and development. The predomi- 
nating fields for master’s degrees were 
business organization, agriculture and 
natural resources, and general economic 
theory. Table 5 gives the distribution for 
all economists. moa 


III. Academic Submarket of the Market 
for Economists 


In the past, about two-thirds of all eco- 
nomizs Ph.D.s have been employed in 
education, either as teachers, researchers, 
or administrators. !? One observer has com- 
mented that the traditional idea of profes- 
sional bliss in economics is “employment 
at a high-status university and a research 
career only slightly sprinkled with teach- 
ing responsibilities.” More specifically, “a 


‘good’ economist is a research academician - 


at a big-name university who stresses pub- 
lication and identifies with other research 
economists” (Robert P. Strauss, p. 327). 
However, the prospect for the future aca- 


1 See Francis M. Boddy, p. 316. In a survey of fifty- 
four of the largest economics departments in the 
country, Boddy found that approximately 80 percent 
of the 1,100 Ph.D.s who received their degrees between 
1966 and 1969 worked in educational institutions. 


TABLE 5~~NUMBER OF Economists BY SuUBFIELD, 1970 











Number of 

Subfield Economists 
General economics 1,626 
Economic growth and development 1,131 
Economic statistics 576 
Monetary and fiscal theory 1,260 
International economics 604 
Business organization 2,153 
Industrial organization 805 
Agriculture and natural resources 1,501 
Manpower, labor, and population 828 

Welfare, consumer economies, urban 

and regional economics 1,703 
Economics, other 1,954 
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‘TABLE 6—NUMBER OF Economists EMPLOYED 
BY ErucarionaL INSTITUTIONS, 
BY Hicurst DEGREE, 1970 











Number of 

Highest Degree Economists 
Doctorate 5,449 
Master’s 2,127 
Bachelor’s 245 
Less than bachelor’s 1 
No report 23 
ToTaL 7,845 





demic market is one where many new 
doctorates who aspire to academic careers 
at large universities will find themselves 
teaching at smaller schools or turning to 
the nonacademic world for employment. 
Those who teach will find themselves 
spending more time with undergraduate 
students and less time doing research than 
they might prefer. 

Three major factors have contributed to 
this relatively greater supply in the aca- 
demic market. First, during the next ten to 
fifteen years, there will be a decline in the 
rate of increase of the college-age popula- 
tion. Cartter, for example, has predicted 
declines in student enrollments and in the 
sizes of university faculties by 1980 
(Cartter 1971a). Thus, the number of new 
faculty needed to maintain the present 
facultv-student ratio will decline and 
possibly become negative. Second, there is 
likely to be a shift in the enrollment mix, 
with lower-division education-——particu- 
larly in the junior colleges—growing more 
rapidly and graduate education more 
slowly than in the 1960’s. This will reduce 
the demand for new doctoral faculty 
needed to maintain the quality of the edu- 
cational system, especially to the extent 
that junior colleges view the research orien- 
tation of the Ph.D. as being incompatible 
with good lower-division teaching. Third, 
as a result of the expansion of graduate 
programs in the 1960’s, current faculty ` 
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members are relatively young. This means 
that the rate of retirement of faculty mem- 
bers, and hence the demand for replace- 
ments, can be expected to decline. 

According to Cartter, the academic 
market is capable of handling deficits or 
surpluses of as much as 15 percent of 
available doctorates. With a small im- 
balance, most available doctorates are 
hired by colleges and universities, and the 
percentage of faculty holcing the doc- 
torate adjusts accordingly (Cartter 1971b). 
But during the 1970’s, the anticipated 
surplus probably will be tco large to be 
absorbed in academia unless faculty- 
student and Ph.D.-non-Ph.D. ratios are 
changed significantly. 

The operation of the academic labor 
market has been analyzed fairly exten- 
sively by Brown and Marshall. Although 
both men conducted: their research during 
the early 1960’s, when supoly of college 
and university teachers was smaller rela- 
tive to demand, a number of generaliza- 
tions are pertinent: 

(1) Academic placemenis display a 
“downstream” pattern, i.e. most job 
candidates should expect to £nd placement 
in departments with the same or lower 
quality ratings than their own graduate 
department. The main basis for judging 
the potential of a new Ph.D. tends to be 
the prestige of the department that 
granted his degree. Top-ranked depart- 
ments supply faculty members to each 
other and to lower-ranked departments, 
but obtain relatively few faculty members 
from the lower ranks." 

(2) Many schools are reluctant to hire 
their own Ph.D.s immediately after they 
obtain their degrees, but not after they 
have been broadened by teaching experi- 
ence elsewhere. However, there is a ten- 


1 See John R. Niland, pp. 141-56. In this article, 
Niland uses the proportion of new Fh.D.s taking em- 
ployment at a university of equal or better quality as a 
measure of the tightness of academic lebor markets. 
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dency for some schools to favor their own 
Ph.D.s because they can generally be re- 
cruited with minimal expense and effcrt 
and because they are better known than 
outsiders. 

(3) Because of budget considerations 
and faculty morale, most hiring occurs at 
the level of instructor or assistant pro- 
fessor. 

(4) Schools are more willing to compro- 
mise on the desired characteristics of 
candidates than on salaries. 

(5) A number of professors enter at least 
the fringes of the labor market with little 
intention of actually changing jobs but de- 
siring to establish their current market 
values. 

These studies also provide some infcr- 
mation on the relative importance of 
formal and informal methods in locating 
jobs. Brown, studying eighteen major in- 
stitutions in the Southeast, found that in- 
formal methods were most common. 
Thirty-four percent of the social scientists 
interviewed learned about their current 
jobs from friends by letter or telephone, 12 
percent from friends at the convention, 23 
percent through the graduate school de- 
partment, and 11 percent through a major 
graduate school professor (Brown 1965, 
p. 102). Marshall’s study of economists 
yielded similar results, with greatest re- 
liance being placed on friends, informal 
contacts at annual meetings, and the 
chairman of the graduate department 
(Marshall, p. 85). 

On the other hand, relatively few social 
scientists located employment through 
more formal channels—7 percent through 
mass letters of application, 4 percent 
through university and college placement 
services, 2 percent through ads in profes- 
sional journals, and 1 percent through 
commercial teacher placement agencies. 
Brown notes that even those who partici- 
pated in formal clearinghouses had little 
faith in them. Listing one’s name was re- 
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‘garded as a “‘job-findirg insurance’—a 
way of ensuring that some job would be 
found, rather than a way of finding the 
best job available. Marshall and Brown 
suggest that small schools probably make 
greater use of formal agents than do large 
schools, although Marshall observes that a 
number of the larger colleges in the South 
and Midwest made regular use of private 
placement bureaus (Marshall, p. 82). 
Brown (1967) notes that 
Out of all formal methcds, the conven- 
tion placement service is least often con- 
sidered “unprofessional” or “worthless” 
and is the most often not used because of 
a “lack of contacts” (didn’t attend the 
convention)... .{O]f all formal meth- 
ods, it turns up the greatest percentage 
of jobs in the top salary range, the 
greatest percentage of jobs in top pres- 
tige schools, and the second greatest 


percentage with the lowest teaching 
load. [p. 132] 


Economists have three main formal 
placement channels: 


(1) In each issue of the American Eco- _ 


nomic Review (except Papers and Pro- 
ceedings), the AEA pvblishes, without 
charge, descriptions of vacancies and ap- 
plications submitted through the Secretary 
of the Association. Announcements are re- 
peated for a maximum of four issues in two 
years and can be made anonymously. The 
Association plays no role in negotiations 
between employers and job candidates; it 
merely acts as a central point for forward- 
ing inquiries. In his study, Marshall found 
little use of these advertisements by em- 
ployers. The results of our survey (dis- 
cussed in detail below) confirm that a 
sizable minority of schools use ads in pro- 
fessional journals but that most of them do 
not. 

(2) The National Registry for Econo- 
mists, established in 1966, provides a na- 
tionwide year-round clearinghouse for econ- 
omists. This is a free service operated by 


Fy 


the Chicago Professional Placement Office 
of the Illinois State Employment Service. 
Applicants are matched with vacancies by 
computer on the basis of qualifications and 
interests. The application forms of the 
selected candidates are then forwarded to 
prospective employers. Resumés are also 
accepted by the National Registry but are 
forwarded to employers only upon request. 
Most of the registrants are. Ph.D. candi- 
dates or holders, and most vacancies are in 
acadernic institutions and therefore require 
a Ph.D. 

(3) The U.S. Employment Service 
(USES) operates job placement facilities 
at the AEA annual meetings. At the 1971 
meetirg, there were 719 job openings and 
1,791 job applications (see Report of the 
Secretary, p. 480). At the 1972 meetings, 
there were 1,586 applicants and 650 pro- 
spective employers.’? All vacancies and 
applications listed with the National 
Registry are available at the placement 
center. Applicants and employers may re- 
view the entire file and arrange personal 
interviews. 

Most academic jobs are obtained 
through informal channels, particularly 
through friends and graduate school pro- 
fessors. One such channel in economics is 
the Chairmen’s Group (CG), an informal 
group composed of forty-three university 
departments in the summer of 1973, later 
expanded to over sixty, which award about 
two-thirds of all Ph.D. degrees in eco- 
nomics.!? These departments exchange in- 
formation on candidates, job openings, 
and salary schedules. Lists of graduate 
students who will be seeking jobs are con- 
solidated and distributed to each school. 

The results of the survey conducted in 
connection with this paper, presented in 
Table 7, indicate that while only about 


2 Data was obtained from Robert Brown, U.S. Em- 
ployment Service. 
1 Appendix A contains a list of the CG schools. 
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TABLE 7—RECRUITING TECHNIQUES OF DEPARTMENT CHAIRMEN 
Usinc THEM REGULARLY OR OCCASIONALLY 


(By Percent) 








Recruiting Technique 








University placement se-vices 

Private placement services 

Ads in professional journals 

Professional meetings, informal contacts 

Professional meetings, USES 

Personal contacts with friends and other 
department chairmen 

Blind letters of applications 

Letters of recommendation 


CG Other 
Ph.D. Ph.D. Master’s Bachelor’s 
32 57 71 62 
6 12 14 10 
18 35 28 34 
94 82 100 79 
18 30 50 27 
97 90 93 90 
41 67 86 76 
88 82 100 72 








one-fifth of the CG schools use the USES, 


this was a more important hiring channel 
for the schools in the other categories. 

There have been a number of criticisms 
of the USES operation at the AEA con- 
ventions. A common complaint from job 
seekers is that they must rush around 
frantically during the first few hours of 
interviewing, trying to arrange appoint- 
ments. It has therefore been suggested 
that interview schedules be set up prior to 
the opening of the annual meetings in 
order to make this process more orderly. 
In addition, the physical facilities often 
have been inadequate—in some cases with 
several interviews being conducted simul- 
taneously in the same room. The AEA 
should therefore give adequate physical 
facilities for interviewing a high priority 
in making arrangements for annual meet- 
ings. 

Other formal channels are open to all 
individuals seeking academic positions— 
not just economists. For exarnple, for a 
nominal charge, the Bulletin of the Ameri- 
can Association of University Professors 
lists vacancies and teachers available, and 
the American Association of University 
Women maintains a roster of women hold- 
ing earned doctorates for use by educa- 
tional institutions in locating staff. 


Examples of placement services operated 
by church groups are the Cooperative 
College Registry and the placement office 
of the Board of Education of the United 
Methodist Church (UMC). The latter 
office serves eight universities and ninety- 
seven four-year colleges. The UMC agency 
refers applications from its files to employ- 
ing institutions on request. Unfortunately, 
there are no data on the number of such 
placements, since the office takes no part 
in negotiations between candidates and 
schools. The director stated that member 
schools probably rely more on professional 
associations and less formal contacts than 
on the UMC service. The Cooperative 
College Registry represents the recruit- 
ment efforts of more than 200 colleges 
sponsored by ten Protestant denomina- 
tions. Representatives ‘visit campuses of 
over 120 graduate schools and 25 national 
conventions to register prospective candi- 
dates. 

Most colleges have their own placement 
offices which maintain permanent records 
of graduate school performance, including 
letters of recommendation. Brown (1967, 
p. 128) found that these offices were more 
likely to be consulted by employers in 
disciplines with short supplies than those 
where applicants are more plentiful and 
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that only 3 percent of the placements 
assisted by these offices were in top 
quintile schools. 

Finally, several commercial agencies 
make academic placements, including the 
College and Specialist Bureau and the 
American College Bureau, which provide 
credential referral and locator services and 
make over 100 college-level placements 
each year. Most of the jobs listed are aver- 
age or below average and at the beginning 
acacemic ranks. Most of the candidates 
registered are experienced. The fee charged 
if placed is usually about 5 percent of the 
first year’s salary (Brown 1967, p. 133). 

One of the most popular job-seeking 
methods is the blind letter. Brown (1967, 
p. 124) states, “One of the most surprising 
results of the study is the frequent and 
successful use of the direct letter of appli- 
cation, the letter sent cold to a prospective 
employer.” According to his study, 19 per- 
cent of all teachers found the jobs they 
actually accepted by this means. Attitudes 
toward blind letters vary. Some recruiters 
prefer more subtle approaches or prefer to 
take the initiative themselves. Marshall 
(p. 133) suggests that it would be useful 
for departments which disregard letters of 
application to publicize this fact. 

While blind letters may be an effective 
method of obtaining employment, Mar- 
shall thought applicants needed to improve 
both their selection of colleges and the 
quality of their letters. This is particularly 
necessary in a buyer’s market. Panic may 
drive the applicant to send out a mass of 
letters. An observer of this phenomenon in 
the case of mathematicians concluded that 
“it is doubtful that a person who sends out 
more than 30 letters of inquiry takes the 
time to determine whether or not he would 
be willing to accept offers at each of these 
places, even if they were to be made” (see 
B. E. Rhoades, p. 389). Applicants should 
also be aware that chairmen may use 
rather crude methods of weeding through 
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letters—such as eliminating all mimeo- 
graphed form letters or all letters not ad- 


` dressed to a faculty member by name. 


Additional insights into the importance 
of various hiring channels is afforded by 
the questionnaire we mailed to 185 eco- 
nomics departments in the fall of 1973. 
The questionnaire was pretested on 16 
chairmen in August and, after minor re- 
visions, was mailed to the remaining 169 
chairmen. The group sampled included all 
43 members of the CG, 51 other schools 
granting the Ph.D. in economics, and 10 
percent samples of schools offering the 
master’s and bachelor’s as their highest 
degree. Replies received as of November 
24, 1973, were as follows: 


Number of Questionnaires 


Replies Mailed 
CG, Ph.D. 34 43 
Ph.D. 40 51 
Master’s but no Ph.D. 14 28 
Bachelor’s but no 
graduate work 30 - 62. 


The results of this questionnaire with 
respect to recruiting techniques are pre- 
sented in Table 7. All schools make pri- 
mary use of personal and informal con- 
tacts, but non-CG schools rely more 
heavily on other recruiting techniques. 
These schools also give much greater at- 
tention to blind letters of application from 
job candidates. All categories of institu- 
tions considered letters of recommendation 
to be useful, although the bachelor’s 
schools give relatively less weight to letters 
of recommendation than those in the other 
categories. 

Since most department chairmen re- 
cruit at the AEA annual meetings, the 
survey sought to determine whether the 
meetings are appropriately timed for re- 
cruiting purposes. As shown in Table 8, 
most chairmen are satisfied with the 
timing of the meetings. Most of those who 
objected did so because their budgets were 
not complete by December. 
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TABLE 8—ATTITUDES OF Econosizs DEPARTMENT 
CHAIRMEN TOWARD THE TIMING OF 
THE AEA ANNUAL MEETINGS 





CG Other Bache- 
Ph.D. Ph.D. Master’s lor’s 





The annual meetings 
of the AEA are ap-: 


propridtely timed for 
recruiting purposes 
Percent Agreeing 76 80 64 55 
Percent Disagreeing 24 15 29 35 
Percent Not re- 
sponding 0 5 7 10 





IV. Nonacademic Submarket of the 
Market for Economists 


Approximately one-third əf all Ph.D.s. 


in economics are engaged in nonacademic 
occupations. Boddy’s surv2y (p. 316) 
shows that 8.4 percent of those receiving 
their doctorates between 1966 and 1969 
found employment with the. U.S. govern- 
ment and the Federal Reserv2 System, 3.5 
percent with U.S. reseerch and consulting 
firms, 2.2 percent each with U.S. banking, 
U.S. industry, and international organiza- 
tions, and 4.4 percent with foreign bank- 
ing, industry, and government. 

Next to educational institutions, gov- 
ernments employ the larges: number of 
registered economists—a total of 2,197, of 
whom about 69 percent are engaged by the 
federal government (see Table 9). Govern- 
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TABLE 9—NUMBER OF GOVERNMENT ECONOMISTS 
BY Hicuest DEGREE, 1970 








Federal Other 
Highest Degree Government Government 

Doctorate 509 l 277 
Master’s 724 307 
Bachelor’s 270 96 
Less than bachelor’s 2 0 
No report 8 4 

TOTAL 1,513 684 





ment economists participate in a wide 
range of activities, but are concentrated in 
applied research: and research and de- 
velopment management. Those in manage- 
ment received the highest median salaries 
(see Table 10). 

Information on federal jobs is most com- 
monly obtained through direct inquiry cr 
through recruitment by the employing 
agencies. General information may be ot- 
tained from the U.S. Civil Service Com- 
mission, which may then direct the appli- 
cant to take a civil service examination 


(required for some positions) or to contact 


specific agencies which employ economists. 


Federal job information centers in most 


major cities provide job announcements, 
application forms, and pamphlets on re- 
quest. Similar approaches are used by 
state and local governmenis. 


TABLE 10—MeEpIAN ANNUAL SALARIES OF GOVERNMENT ECONOMISTS 








Primary Work Activity 





Research and development 
Basic resedrch 
Applied researca 
Management or administration 





Management or administration of research and 


development 
Consulting 
Exploration, forecasting, reporting 
Other 
No report 


Federal Other 
Government Government 
$17,000 $16,400 
15,800 16,000 
17,300 16,900 
23,000 22,00C 
23,000 22, 00C 

22,000 — 
16,900 15,200 
20,000 16,400 
21,000 - — 
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Employment information for interna- 
tional agencies can be secured from such 
organizations as the United Nations Re- 
cruitment Section in New York, the Food 
and Agriculture Organization in Rome, the 
International Bank for Reconstruction and 
Development in Washington, D.C., and 
the Organization of American States in 
Washington, D.C. 

Business and industry is the third 
largest employment category for registered 
economists, Of 1,822 business and indus- 
trial economists, 1,014 (6 percent) hold 
master’s degrees, 466 (26 percent) hold 
doctorates, and 323 (18 percent) hold 
bachelor’s degrees. The magnitude of re- 
search and development activities is a key 
determinant of the demand for Ph.D.s in 
industry (see Michael F. Crowley, 
pp. 65-6). 

The demand for business economists has 
increased during the last two decades, and 
it is expected to grow at a rate of 5 to 6 


percent for the next ten years (see Michael — 


William Stebbins, p. 64). According to 
Business Week, before the late 1950's, 
“most corporate economists toiled anony- 
mously in market research departments 
with little noticeable impact on manage- 
ment” (p. 74), but today—as the planning 
function becomes increasingly vital—écon- 
omists in business are gaining more 
. recognition. 

Business economists work at a wide va- 
riety of activities, especially economic fore- 
casting, analyzing the relationship be- 
tween economic indicators and a firm’s 
performance, and explaining the economic 
situation to the firm’s customers and 
stockholders. Large firms are conducting 
simulations of industry and firm perfor- 
mance under changing conditions, Econo- 
mists with strong computer backgrounds 
appear to be in particular demand as well 
as Ph.D.s working on tax, pollution, and 
government policy problems of business 
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TABLE 11—Mertan ANNUAL SALARIES OF BUSINESS 
AND INDUSTRIAL Economists BY PRIMARY 
Worx Acriviry, 1970 








Median Annual 





Primary Work Activity Salary 
Research and development $18,000 
Basic research 15,000 
Applied research 18,000 
Management or administration 23,400 
Management or administration of 
research and development 23,500 
Production and inspection 16,200 
Consulting 21,000 
Exploration, forecasting, reporting 17,800 
Other 18,900 
Ne repert 16,000 





and industry (Stebbins, p. 81). 

Information on employment in private 
industry and business may be obtained by 
contacting the personnel manager of the 
firm under consideration. In addition, some 
firms interested in employing economists 
with advanced degrees send personnel 
officers on, recruiting trips to college 
campuses. Tne three placement services 
discussed in the preceding section (ad- 
vertisements in the American Economic 
Review, National Registry, and the USES 
facilities at the annual meetings) also 
are available to economists seeking non- 
academic employment. 

The remainder of the economists listed. 
in the National Register are employed by 
nonprofit organizations (4 percent) or by 
the military ‘1 percent), are self-employed 
(1.6 percent), are engaged by some type of 
employer not specifically listed (.35 per- 
cent), or are not employed (4 percent). 
The median salary of those working for 
nonprofit organizations is $20,000, as is 
that of the self-employed. (Salary informa- 
tion is not available for economists work- 
ing for the military.) 


YV. Unemployment 
A total of 543 economists were not em- 
ployed at the time of the NSF survey— 
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TABLE 12—NouMBER OF Economists Not EMPLOYED, BY HIGHEST Decree, 1970 











Seeking Not Seeking 
Degree Level Total Employment Employment Retired 
Doctorate 127 30 22 75 
Master’s 371 126 203 42 
Bachelor’s : 41 18 17 6 
Less than bachelor’s 0 0 0 0 
No report 4 0 1 3 





174 were seeking employment, 243 were 
not seeking employment, 126 were retired. 
Table 12 gives the distribution of these 
economists by degree level. 

In the spring of 1971, wken the NSF 
obtained more detailed unemployment 
information about scientists, the unem- 
ployment rate for Ph.D. eccnomists was 
.5 percent, ranging from a high of 2.5 per- 
cent for those over 70 years of age to a 


low of .2 percent for those aged 40-49 and | 


54-59 years. The rate for master’s-level 
economists was 3.2 percent, ranging from 
12.5 percent for those over 70 years of age 
to .9 percent for those ages 55-59 and less 
than .1 percent for those 65-69 years of 
age (NSF 1972b, p. 150). Unemployment 
rates were also computed by field of 
specialization—lowest (.7 percent) for 
those specializing in agriculture and nat- 
ural resources and highest (2.2 percent) 
for those in industrial organization (NSF 
1972b, p. 131). . 


However, it is generally recognized that | 


unemployment rates are very imperfect 
measures of the looseness or tightness of 
the market for highly skilled personnel. 
“High level manpower tends to be mobile 
and thus has the ability, mainly by work- 
ing in lesser capacities, to disguise or at least 
delay detection of a loosening market” 
(Niland, p. 141). And according to Cartter, 
“The price of a surplus of Ph.D.s (surplus 
in terms of traditional jobs) is not unem- 
ployment, but rising underemployment” 
(1971a, p. 138). 





VI. Mobility Between Submarkets 
Strauss observed that 


resistance on the part of the new Ph.D.s 
to nonacademic first jobs seems to come 
from two sources: fear that the trip out 
of academe is a one-way journey and a 
suspicion that gaining an audience for 
one’s research in general economics 
journals (such as the AER) requires an 
academic affiliation. [p. 328] 


He goes on to suggest that this tends to 
keep capable young people in the academic 
world and to create a technological and 
institutional gulf “between those who 
make policy and those with theoretical 
and methodological expertise.” 

Marshall’s study of the mobility of col- 
lege faculties tends to contradict the first 
assertion in that it indicazes considerable 
movement by economists back and forth 
between the academic world and business 
and. government. Of the 420 academic 
economists surveyed, slightly more than 25 
percent had worked at some time for state 
or federal government on a full-time basis, 
and over 40 percent had experience in the 
business field, also on a full-time basis 
(p. 52). 

Likewise, a survey by Gerald G. Somers 
of 280 economists showed that 90 percent 
had experience in colleges and universities 
and 58 percent had held nonacademic em- 
ployment. Of those in academia at the 
time of the survey, 59 percent had always 
been in academic work, while 19 percent of 
those outside academia hed always been 
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TABLE 13--UNEMPLOYMENT RATES OF SCIENTISTS, 
1970 ann 1971 


(In Percent) 











Scientists Spring, 1970 Spring, 1971 
Economists 1.4 1.6 
Sociologists 8.6" 3.8 
Political scientists 3.0 3.4 
Anthropologists 0.6 1.3 
Mathematicians 1.5 2.6 
Chemists 1.5 3.0 
Physicists 2.4 3.9 
Psychologists 1.0 1.6 





Source: National Science Foundation 1972b, p. 2. 


in nonacademic work (pp. 509-10). How- 
ever, both of the surveys referred to were 
conducted when econcmists with post- 
graduate degrees were in short supply. 
Consequently, mobility may have been 
much greater than in the market of the 
1970's, 

In an attempt to gain more current 
knowledge about mobility, we asked the 
department chairmen to state the sources 
of their new faculty and the destinations 
of those departing their faculties. Their 
responses appear in Tables 14 and 15. 

The majority of all new faculty members 
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for 1973-74 were obtained from other edu- 
cational institutions—i.e., they were al- 
ready faculty members or they were 
attending graduate school. The propor- 
tions ranged irom a low of 64 percent for 
sckools offering a master’s degree but not 
a Ph.D. to a high of 100 percent for the 
bachelor’s schools. The movement from. 
nonacademic employment in the United 
States and from employment outside the 
United States was greatest for schools in 
the master’s category and most restricted 
for those at the bachelor’s level. 

Dn the other hand, much smaller propor- 
tians of the departing faculty remained in 
the academic world. About half of those 
leaving CG departments remained faculty 
members, while only 6 percent of those 
leeving bachelor’s departments remained 
in educational institutions as faculty mem- 

_ bers. However, 18 percent of those leaving 
master’s departments and 12 percent of 
those leaving bachelor’s departments re- 
turned to graduate school. Only four of the 
economists who left all of the schools sur- 
veyed were reported to be unemployed. 

There is some evidence (cited by’ 
Strauss) that nonacademic economists en- 
counter publication difficulties. George J. 


TABLE 14—Sources of New Facutty HRED ror 1973-74 as REPORTED 
BY Economics DEPARTMENT CHAIRMEN 














(In Pencent) 
CG Other 
Ph.D. Ph.D. Master’s Bachelor’s 

Educational instizutions in United States, 

including students 82.3 87.9 64.3 100. 
Educational instizutions in United States, 

students only 45.8 47.3 21.4 50 
Business and industry in United States 1.0 2.2 ‘TA 0 
Government in United States 3.1 3.3 0.0 — 0 
Outside the United States 1.0 2.2 21.4 0 
Unemployed 0.0 1.1 0.0 0 
Other (total) 12.5 3.3 7.1 0 

Research organization 3.1L 1.1 0.0 0 

Another department at sameinstitution 2.1 0.0 7.1 0 

Postdoctoral fellow 0.0 1.1 0,0 0 

No information available 7.4 1.1 0.0 0 
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Taste 15——DestTINATIONS oF FACULTY DEPARTING AFTER 1972-73 
AS REPORTED BY Economics DEPARTMENT CHAIRMEN 


(In Percent) 











CG Other 
Ph.D, Ph.D Master’s Bachelor’s 

Educational institutions in United States, 5 
as faculty 50.5 37.3 23.5 5.9 
Business and industry in United States 4.0 14.7 17.7 17.7 
Government in United States 12.1 9.3 0.0 ` 11.8 
Left the United States 12.1 10.7 5.9 5.9 
Death or retirement 13.1 14.7 17.7 5.9 
Still seeking employment 0.0 4.0 5.9 0.0 
Other, total 8.1 9.3 29,4 52.9 
Research organization 2.0 0.0 0.0 0.0 
Another department at same institution 2.0 2.7 0.0 5.9 
Return to graduate sckool 3.0 1.3 17.7 11.8 
Housewife 1.0 0.0 0.0 0.0 
International Monetary Fund 0.0 0.0 5.9 0.0 
No information 0.0 5.3 5.9 35.3 





Stigler has found that “apparently gov- 
ernmental service is unfavorable to par- 
ticipation in the main issues and controver- 


sies of professional economics” (p. 45). 


Government economists publish primarily 
in government journals. There is also an 
observed tendency for authors who have 
received degrees from a given institution 
to be disproportionately represented in the 
journals published by that institution 
(Michael C. Lovell, p. 44). Preserving 
anonymity in the review process might 
alter this situation. 

The mobility of economists between 
academia, business, and government, as 
well as within each sector, deserves much 
more study than it has received, because 
it is of great concern to all of those inter- 
ested in the labor market for economists, 
but especially to those who wish to know 
whether their first jobs will determine the 
courses of their careers. 


VII. Equilibrating Adjustments 


We now turn to the nature of the equil- 
ibrating adjustments in the labor market 
for economists, especially in view of the 
relative excess supplies likely to prevail for 


the foreseeable future. Boddy has already 
noted some price adjustment. His figures 
indicate a smaller rise in the hiring salaries 
for new Ph.D.s in 1970-71 than in previous 
years. He also notes that statements by 
departments concerning what they expect 
to pay in the future show little evidence of 
any continued rise (p. 318). 

The data in Table 13 show that there 
has also been a slight rise in unemployment 
rates among economists and other scien- 
tists. 

One of the most obvious solutions to the 
problem would seem to be a reduction in 
the supply of economists, accomplished by 
reducing the number of advanced degrees 
granted in the field. Toward this end, 
Harvard and Yale in 1971 announced de- 
cisions to reduce incoming graduate classes 
by about 25 percent, and New York State 
announced a one-year moratorium on the 
approval of new Ph.D. programs (Ted R. 
Vaughn and Gideon Sjoberg, p. 147). Our 
survey indicates that a sizable proportion 
of the economics departments offering the 
Ph.D. have reduced their graduate enroll- 
ment (see Table 16). Among the CG de- 
partments, this resulted from a decision to 
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TABLE 16—PERCENTAGE OF DEPARTMENTS WITH 
INCREASING, DECREASING, OR UNCHANGED 
GRADUATE ENROLLMENT (1969~70 to 1972-73) 


(In Percent) 











CG Other 
Ph.D Ph.D. Master’s 
Increase 17.7 17.5 28.6 
Decrease 38.2 45.0 14.3 
Unchanged 41.2 35.0 50.0 
No response 2.9 2.5 7.1 





reduce the number of graduate students by 
raising admissions standards. In some de- 
_ partments, the reductions resulted from 
budget cuts which brought about decreases 
in financial support for graduate students. 
In other cases, department chairmen sug- 
gest that prospective graduate students 
were discouraged by the present job 
market situation. However, Cartter an- 
ticipates that such reductions will be more 
than compensated for by expansions in 
graduate enrollment at universities which 
are just in the process of developing Ph.D. 
programs. In addition, there is a lag of at 
least four years, and probably more, be- 
tween the time a decision is made and the 
time its effects become apparent in the 
marketplace. 

A more probable adjustment is the up- 
grading of economists in government, in- 
dustry, and less prestigious educational 
institutions. That is, there will be an in- 
crease in the proportion of economists in 
these institutions who hold doctorates as 
well as an increase in the proportion who 
received their doctorates from top-ranking 
departments. Niland argues that this 
“trickle-down” process would check the 
trend toward increased quality variance 
which was a consequence of rapid expan- 
‘sion of Ph.D. programs during the 1950’s 
and 1960’s and would “reestablish greater 
homogeneity within and between conven- 
tional specialty designations” (p. 152). 
Nevertheless, such benefits would be ac- 
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companied by considerable personal disap- 
pcintment tc those who had expectations 
of nding placement at major universities 
and achieving “professional bliss” unless, 
of course, narrowing the quality gap be- 
tween institutions reduces the distinction 
between “prestige” jobs and all others. 

The chairmen of departments offering 
the Ph.D. indicated to us that there has 
alzzady been some decline in the quality of 
employment obtained by their new Ph.D.s 
ard that they are encouraging their gradu- 
ates to look into types of employment 
which would have received little considera- 
tion in previous years. l 

The survey.also shows that master’s and 


. bachelor’s level departments are currently 


substituting Ph.D.s for non-Ph.D.s. Only 
3E percent of the faculty members who left 
mzster’s departments in 1972-73 held the 
deztorate while 86 percent of those who 
were hired held that degree. The corre- 
sponding figures for the bachelor’s depart- 
ments were 47 percent and 64 percent 
respectively. ` 

In some portions of the academic labor 
merket, especially in physics and mathe- 
metics, movement toward equilibrium is 
occurring at the expense of the foreign 
ccmponent in U.S. supply. For example, 
new Ph.D.s are replacing foreign doc- 
tcrates as well as some predoctoral stu-. 
dents in positions as research and teaching 
assistants (Cartter 1971a, p. 138). As 
noted in Tables 14 and 15, a larger propor- 
ticn of faculty members leaving U.S. aca- 
demic institutions are finding employment 
outside the United States than the per- 
centage of new hires who come from 
abroad. 

Turning now to the demand side of the 
market, it has been suggested that profes- 
siznal associations could encourage the 
employment of Ph.D.s in relatively new 
areas, such as two-year colleges, where 
their research orientation has been suspect. 
Such efforts might indicate a need for 
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changes in the nature of the Ph.D. product. 
Some observers of the market for Ph.D.s 
assert that graduate training has become 
increasingly narrow, so that students are 
prepared only for entrance into academic 
life at the university level. One mathema- 
tician states that he finds little evidence 
that junior colleges or industry are eager 
for people like the majority of Ph.D.s 
being produced (Gail S. Young, pp. 718- 
22). Another, Reese T. Prosser, argues 
that , 
the graduate student with a broad back- 
ground in modern mathematics, a strong 
interest and sound training in under- 
graduate teaching, and a nodding ac- 
quaintance with statistics, computers, 
or graphs has a formidable advantage 
over the graduate with a single research 
specialty, no matter how good he is, in 
today’s market. [p. 615] 


To be more specific, it would be beneficial 
to students if graduate programs would 
place greater emphasis on the applications 
of knowledge. , 

A unique problem for acacemia arising 
from present demand and supply condi- 
tions should be noted (Joseph P. LaSalle) : 

The transition to a “steady state,” 

since our faculties are now relatively 

young, will create a real crunch for 


younger untenured members of the 
faculty and will make it difficult for us 
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to maintain that balance between 
younger and older professors so neces- 
sary for a vigorous department and for 
lively teaching. [p. 69] ` 


Early tenure decisions may severely limit 
the ability of new Ph.D.s to obtain aca- 
demic positions. A possible solution is to 
devise some sort of intermediate arrange- 
ment at the end of six years’ experience, 
for example, delaying a permanent com- 
mitment until the completion of twelve 
years of service (Cartter 1971a, p. 139). A 
reduction in the age of retirement would 
also increase openings to some extent, al- 
though not enough to absorb the entire 
surplus. !4 


VIII. Job Market Activities of 
Professional Organizations 


During the 1970’s, almost all academic 
disciplines face the problem of having 
relatively fewer jobs for graduates than 
was the case during the 1960’s. A number 
of professional organizations therefore 
have adopted measures to improve their 
labor markets. In order to get some sug- 
gestions for possible ways to improve the 
operation of the market for economists, we _ 


4 An investigation of financial and other aspects cf 
early retirement is necessary in evaluating the feasibil- 
ity of this approach. 


TABLE [7~~PRororTIONS oF Economics Facutty WITH AND WITHOUT 
THE Pa. D. as REPORTED BY DEPARTMENT CHAIRMEN 


(In Percent) 











CG Other 
Ph.D. Ph.D. Masters = Bachelor’s 

1973-74 Faculty 

With Ph.D. 93.9 89.6 71.0 66.9 

Without Ph.D. 6.1 10.4 28.9 33.1 
Faculty departing after 1972-73 

With Ph.D. 84.8 73.3 35.3 47.1 

Without Ph.D. 15.2 26.7 64.7 52.9 
New faculty hired for 1973-74 

With Ph.D. 77.1 65.9 85.7 64.3 

Without Ph.D. 22.9 34.1 14.3 35.7 
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examined the job market activities of ten 
professional organizations. 

(1) The AEA in the past has played a 
rather passive role in the job market, but, 
as noted above, it does make available 
three formal placement services to its 
18,000 members. These are the advertise- 
ments in the American Economic Review, 
the National Registry for Economists, and 
the U.S. Employment Service facilities at 
the annual meetings. These have already 
been discussed. 

(2) One proposed solution to problems 
in the job market is the open listing of all 
employment opportunities. The American 
Mathematical Society (AMS), with its 
13,000 members, is one of the groups that 
has undertaken such a project. In October 
1973 it published the first issue of Employ- 
ment Information for Mathematicians, con- 
taining four sections— (a) a list of all 
available positions submitted by depart- 
ment chairmen, (b) a list of all institutions 
which have no available positions, (c) a list 
of all institutions which failed to respond 
to inquiries, and (d) information on gov- 
ernment, industrial, and foreign positions 
as received by the AMS. Information con- 
.tained in the publication is derived from a 
bimonthly postcard survey of department 
chairmen. The lists will be published in 
February, April, June, July, October, and 
December at subscription rates of $20 per 
year. In addition to the job lists, the so- 
ciety conducts an annual salary survey 
and a survey of faculty mobility. 

(3) Physicists have faced a particularly 
acute job crisis. The American Institute of 
Physics, a federation of seven national so- 
cieties with a total of 53,000 members, has 
established a Manpower Division which 
surveys the employment of new B.S. and 
Ph.D. recipients in physics. It also has 
initiated surveys to gather data on the 
physics profession formerly collected by 


8 See American Mathematical Monthly, p. 115. 
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the NSF National Register of Scientific 
and Technical Personnel. 

(4) A group of young physicists who are 
concerned with improving the economic 
and professional standing of physicists has 
established the American Physicists As- 
sociation, which has just completed a 
comprehensive survey of the employment 
situation. 

(5) The American Political Science As- 
sociation (APSA), with 15,000 members, 
mails a monthly personnel services news- 
letter listing job openings to subscribers 
for $6 per year. The association considers 
the open listing policy to have been suc- 
cessful and has experienced a sharp in- 
crease in the total number of listings— 
from 382 in 1971-72 to 523 in 1972-73 (see 
Rona B. Hitlin). The APSA also operates 
a credential referral service. Files which 
include resumé, dissertation abstract, let- 
ters of reference, and lists of publications 
are referred on request by a member or 
institution. The charge is $8 per year. Last, 
the APSA has established an Organization 
of Placement Directors. This group, during 
its brief existence, has conducted a survey 
of placement success-and held an open 
meeting at the last APSA convention. 

(6) In January 1973 the National As- 
sociation of Business Economists (VA BE), 
with a membership of about 2,000, ap- 
pointed a special committee charged with 
improving the job market for business 
economists. Subsequently, a private place- 
ment agency, David Cordell, Inc., was 
chosen to operate the NABE placement 
service. VABE also conducts a salary 
survey of business economists every four 
years. 

(7) The 34,000 members of the Ameri- 
can Psychological Association (APA) are 
served by a monthly employmient bulletin 
which lists positions and availability 
notices. The latter appear anonymously. 
Subscriptions are $7 per year, and the cir- 
culation is about 5,000. Position openings 
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also appear in the association’s newsletter. 
Annual surveys are conducted regarding 
the employment status of new doctorates 
and the use of placement services at re- 
gional conventions. The most noteworthy 
effort of the APA is the compilation of a 
manpower data system, designed: in part 
to fill the void left by the cemise of the 
NSF National Register of Scientific and 
Technical Personnel. The deta are to be 
used for biographical publications and 
statistical analyses of the chazacteristics of 
psychologists and to identify pools of indi- 
viduals with particular expertise. It has 
been suggested that the system be ex- 
panded to include up-to-date information 
on hiring and job placemenz, but as yet 
there is no indication that the APA is 
moving in that direction. _ 

(8) The 30,000-member Modern Lan- 
guage Association (MLA) nas achieved 
some success in publishing job information 
lists. In a recent survey, more subscribers 
said they found new positions through the 
lists than by any other means (47.1 per- 
cent of those finding jobs in English and 
45.9 percent in foreign languages) .1° 

(9) In September 1972 the American 
Historical Association (A HA), with 18,000 
members, announced the adoption of the 
MLA information system. Simultaneously, 
it abandoned the Professional Register 
operation at the annual convention. (The 
service had offered few concrete results at 
great expenditure in money end organiza- 
tional effort.) Under the AHA system, the 
staff takes the initiative in sbtaining in- 
formation about current vacancies and the 
general hiring situation in departments. 
The cost is approximately $28,000 per 
year, but is offset by charging sufficient 
fees to cover costs.” 

(10) The American Sociological Associa- 
tion, with about 13,500 members, pub- 

18 See Modern Language Associatior. Newsletter, p. 3. 


See American Historical Association Newsletter, 
p. 4. 
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lishes a newsletter containing vacancy and 
availability notices and an annual job 
market report describing the annual prc- 
duction of Ph.D.s, enrollment adjust- 
ments, and the expected number of 
vacancies. 


IX. Job Listings 

Two types of procedures have been fol- 
lowed in the publication of job lists. Some 
groups have assumed the initiative in ob- 
taining information about current vacan- 
cies by conducting periodic surveys of de- 
partment chairmen. Others merely accept 
and publish advertisements submitted at 
the discretion of employers. In both cases, 
the professional association’s responsibility 
ends with the publication of the lists, since 
it takes no part in negotiations between 
candidate and employer. 

“ Several problems are presented by the 
publication of job lists: (1) there has been 
a tendency for the more prestigious de- 
partments not to list their openings; (2) 
there is a lag between the submission of the 
listing and the publication and mailing cf 
the list; and (3) departments receive an 
avalanche of letters in response to a listing. 
Thus some guidelines must be established 
by the association if the listings are to be 
successful. 

Since the APSA is approximately the 
same size as the AHA and has published 
job listings for a number of years, its ex- 
perience might be useful to the AEA. 

In 1970 the Council of the APSA 
adopted the following resolution:'® 


It is a professional obligation to all po- 
litical science departments to list in the 
APSA. Personnel Service Newsletter all 
positions for which they are recruiting 
except those vacancies at the Associate 
and Full Professor levels which depart- 
ments expect to fill from among pecple 
known to them. [p. 73] 


18 See American Political Science Association Council 
Minutes, p. 73. 
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Since the APSA tcok this position, 
there has been a substantial increase in 
listings and in the number of prestigious 
institutions which have listed. During the 
1972-73 academic year, fifteen of the top 
twenty departments listed their vacancies. 
However, it is probably unrealistic to 
assume that this has brought about a ma- 
jor change in hiring practices among these 
departments. Furthermore, the APSA in- 

.dicates that the increase may be attribut- 
able to HEW affirmative action guidelines, 
since public listing of vacancies provides a 
vehicle by which departments may com- 
ply with these directives. 

The newsletter, which is published 
monthly, is typed at the national office in 
Washington, D.C., and then photocopied. 
Listings are added until the very last 
moment, but there is a four- or five-day 
lag between typing and mailing. 

Guidelines for the use of the service in- 
clude the following: (1) departments 
should provide specific job descriptions to 
avoid an avalanche of letters; (2) they 
should not fill a vacancy for at least thirty 
days after the publication of the notice; 
(3) they should acknowledge each applica- 
tion, if only by means of a form letter; 
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(£ candidates should apply only for posi- 
tions for which they qualify; and.(5) they 
should include a postcard with their appli- 
cazions so that departments may respond 
with minimum cost and effort. 

Dver 1,200 individuals and 400 depart- 
ments pay $6 per year to receive the 
APSA Newsteiter. Approximately half of > 
the individual subscribers are annual 
rather than student members of the as- 
sociation. For the last two years, a ques- 
ticnnaire has been included in the summer 
issues to determine the effectiveness of the 
newsletter in job search. The newsletter 
wes most frequently mentioned as the 
respondents’ primary source of leads. 

Our survey provided information on the 
atzitudes of economics department chair- 
men toward the usefulness of open listing 
and a computerized listing of job candi- 
dates (see Table 18). Probably because 
thay exchange lists of their own graduates, 
the CG schools are less interested than the 
otaer institutions in either a computerized 
system or an open listing. A majority of 
the other institutions thought both of 
these recommendations would improve the 
market, while a majority of the CG schools 
disagreed. 


TABLE 18—ArtriropEs or Economics DEPARTMENT CHAIRMEN TOWARD 
OPEN LISTING AND COMPUTERIZED LISTING OF JOB CANDIDATES 


(By Percent) 











CG Other 
Ph.D. Ph.D. Master’s = Bachelor’s 
A computerized listing of job 
candidates would be useful in . 
locating new faculty 
Agreeing 32.4 57.5 85.7 55.2 
Disagreeing 50.0 22.0 0.0 27.6 
Undecided 17.6 17.5 14.3 17.2 
Open listing of employment op- 
portunities would improve the 
functioning of the market 
Agreeing 35.3 47.5 64.3 58.6 
Disagreeing 44.1 30.0 21.4 24.1 
Undecided 20.6 22.5 14.3 17.2 
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X. Summary and Conclusions 


A crisis of sorts has developed for new . 


entrants in the labor market for econo- 
mists—a crisis reflected to’ some extent in 
rising unemployment rates, tut more sig- 
nificantly in growing underemployment. 
Choice academic jobs are becoming scarce 
relative to the supply of new Ph.D.s, thus 
forcing individuals who aspire to these 
jobs to accept positions with government, 
business and industry, and smaller col- 
leges. In the past, job hunting has been a 
fairly easy task, with many graduates ob- 
taining offers prior to entering the market. 
However, in the struggle to ind employ- 
ment in the market of the 1970’s, many 
participants are at a loss as to what pro- 
cedures to follow and are uncomfortable at 
the prospect of leaving the academic world 
for those of business and zovernment. 
Their uncertainty is primarily a conse- 
quence of the informality of academic 
markets, which traditionally have been 
entered by two-thirds of all economists. 
Their discomfort results from the success 
‘criteria used by many economists, i.e., 
publications and faculty status at the more 
prestigious universities. 

The burden of responsibility for finding 


employment should rest with the indi- . 


vidual job seeker who, of course, stands to 
benefit most. However, the efficient alloca- 
tion of manpower requires that decisions 
be informed decisions. Job seekers need to 
know what types of jobs economists hold, 
what functions they perform, what their 
salaries are, and how important that first 
job decision is relative to their futures. In 
addition, they need to know what tech- 
niques are most effective in locating em- 
ployment in academia, business, and 
government. 

Cross-sectional data are available from 


NSF on the distribution of economists by ` 


degree level, subfield, type of employer, 
work activity, annual salary, and geo- 
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graphic location. Information on place- 
ment techniques is less complete, but we 
do know that the academic market is the 
least formal. It functions most informally 
among the top-ranked departments; which 
hire primarily from each other. Even if 
these schools are required to list all vacan- 
cies with a central source, the market’s 
complexion at this level is not likely to 
change. Those candidates who are known 
or whose sponsors are known are likely to 
be favored over those writing letters of ap- 
plication or responding to advertisements. 
Among the lower-ranked departments, 
such formal techniques as blind letters and 
registration with placement agencies are 
more successful, In business and govern- 
ment, direct inquiries are quite appropri- 
ate. , 

At this time not much is known about 
the extent of mobility within academia and 
between academia, business, and govern- 
ment. In the past, considzrable mobility 
has been recorded, but it would be 
dangerous to assume that such patterns 
will hold over the next ten to fifteen years. 
Many observers, in fact, anticipate a de- 
cline in mobility. 

Prospective economists should receive 
counseling early in their careers, aimed not 
at scaring them away from economics but 
at demonstrating that only a few will be 
able to achieve “professional bliss” as de- 
fined in the past. Those who decide to con- 
tinue their education should be directed 
toward those fields of specialization which 
are in greatest demand. At least some de- 
partments may find it necessary to rede- 
sign their graduate progz-ams, focusing 
more attention on teaching and applica- 
tion as opposed to research. At later stages, 
information can be supplied through lists 
of vacancies, frequent surveys of the 
market, and manuals describing job- 
seeking procedures in the profession. 


* * % k * 
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Recommendations of the Committee 
on Hiring Practices 


The fairly consistent evidence that re- 
cently graduated economists will have 
fewer job choices during the 1970’s than 
was true during the 1960’s has led to de- 
mands for improvements in the operation 
of the labor market for economists, im- 
provements that would have been bene- 
ficial to all participants in this market 
even if the demand-supply ratio had not 
declined. The main concerns, especially of 
younger economists recently entering or 
about to enter the labor market, are that 
they will not have a fair chance at avail- 
able jobs, either because of inadequate 
information or because of favoritism 
which causes the better jobs to go to a 
select few. 

There is little the American Economic 
Association can do to change the informal 
system through which many jobs are 
filled, except to recommend that all of its 
members list their job openings and invite 
applications from a wider range of sources 
than the informal channels have ordinarily 
used. Efforts could be made to improve 
information about jobs in the government 
and business sectors as well as in academic 
institutions, Although open listing of posi- 
tions would lead to more applications and 
therefore more screening work for em- 
plovers, it also would widen the choices 
available to employers. Experiences in 
Great Britain, where academic positions 
are widely advertised but jobs continue to 
be filled informally, do not encourage 
optimism that open listing of jobs will do 
much to change prevailing informal labor 
market procedures. Nevertheless, we be- 
lieve that measures can be taken in the 
vast majority of hiring situations which 
will improve the information and choices 
available to applicants and employers 
alike. 

We therefore recommend that the Amer- 
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ican. Economic Association: ` 

(1) a. Collect and publish six times a 
year (February, April, June, August, Oc- 
tober, and December) lists of job openings 
as well as lists of academic institutions 
witk no openings. The cost of this service 
could be defrayed by subscription fees of, 
say, $20 per year. We should resolve that 
all members of the AEA have a profes- 
sional obligation to list their openings with 
the association. 

b. Conduct an annual labor market 
survey each September, to be published in 
December, perhaps with the December 
job .ist. This survey would include an esti- 
mats of the numbers of people expecting to 
enter the labor market and therefore pro- 
vide some indication of the demand and 
supply relationship. 

c. Explore with the U.S. Employment 
Service the possibility of establishing a 
cooperative arrangement to facilitate the 
distzibution of labor market information 
for and about economists. 

d. Establish cooperative arrangements 
with such organizations as the National 
Association of Business Economists, the 
American Bankers Association, and gov- 
ernment employers of economists in order 
to acquire more information about the 
nonacademic demand for economists. 
These nonacademic sources become par- 
ticularly important as academic job op- 
porzunities decline relative to the supply. 

The publication of lists of jobs and ap- 
plicants would make it possible to discon- 
tinte listing labor market information in 
the American Economic Review, thus 
freeing valuable space for other uses. There 
alsc are indications that very little use is 
made of the AER listings. 

(2) Precede the annual meetings by one 
day for hiring transactions. There have 
been numerous complaints about confu- 
sior when department chairmen and others 
interested in interviewing candidates are 
attempting to do so while programs are in 
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progress. The labor market could be more 
orderly and those who wished to do so 
could attend more sessions if the first day 
were set aside for labor mazket transac- 
tions. Since programs would not be in ses- 
sion, better facilities for interviewing 
could be made available during the time 
reserved for hiring. Of course, hiring 
transactions would continue during the 
other days of the annual meetings, but 
hopefully at a less frantic pace than for- 
merly if one day were devoted exclusively 
to this purpose. 

It has sometimes been suggested that 
separate meetings be held fcr hiring pur- 
poses at some time during the year so as 
not to conflict with the annual meetings. 
However, this suggestion seems impracti- 
cal, and setting aside a day during the 
annual meetings seems more appropriate. 

(3) Make sure that adequate interview- 


ing and communications Zacilities are _ 


available during the annual meetings. It 
would be particularly useful to provide 
effective communications systems for de- 
partment chairmen or theiz representa- 
tives. The local arrangements committee 
should pay particular attention to plan- 
ning the operation of labor market infor- 
mation facilities. If suitable arrangements 
cannot be made in the convention hotel, 
separate facilities should be established. 

(4) Maintain a current list of depart- 
ment chairmen to be sent to participating 
departments and others on request. This 
would facilitate the commurications pro- 
cess. Departments could send this informa- 
tion to the AEA along with naws currently 
collected for announcements sections in 
the AER. . 

The American Economic Association 
could also encourage departments to take 
some actions to improve their placement 
and hiring procedures. These include: 

(1) Recognizing a responsibility to help 
place students, incliding appointment of 
placement officers with adequate time and 
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assistance to stay abreast of market de- 
velopments. 

(2) Counseling graduate students early 
about the present and probable future 
state of the labor market and how to be- 
have in the labor market. Advisers should 
provide realistic information to students 
about their prospects. 

(3) Providing full and accurate informa- 
tion to prospective employers. It is im- 
portant to anticipate the kinds of data that 
would be useful to particular employers, 
with documentary evidence of teaching 
and research ability wherever available. It 
also is important not to describe the 
personal characteristics of women. 

With respect to hiring, employers 
should: 

(1) Wherever possible, make appoint- 
ments with applicants in advance of the 
annual meetings. 

(2) Exercise common courtesies in deal- 
ing with applicants. It is inexcusable for 
employers not to be open with applicants 
concerning their prospects, to interview 
several candidates at one time, not to give 
timely notification of the applicant’s 
status, or to ask questions of women net 


-asked of men. 


While the AEA and graduate depart- 
ments can do some things to facilitate a 
better matching of economists and jobs, 
major responsibility rests with job appl:- 
canis to take the initiative and see that full 
and complete information is available to 
the appropriate people. Wherever possible, 
for éxample, applicants should encourage 
faculty members to supply letters of 
recommendation and other information to 
prospective employers. 

The applicants should supply evidence 
of their scholarship and teaching ability 


- wherever it is available and appropriate. 


They also should exercise such common 
courtesies as timely notification of ac- 
ceptance of a position and openness in dis- 
cussing their status. When writing to ` 
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prospective employers, applicants should: 


be encouraged to address department 
chairmen by name. Finally, when attend- 
ing annual AEA meetings, applicants 
should make appointments in advance of 
the meetings and should carefully plan 
their schedules while there. 

Members of the Committee on Hiring 
Practices are: F. Ray Marshall, chairman; 
Carolyn Shaw Bell, Robert ‘J. Brown, 
Allan M. Cartter, and Stephen Marglin.® 


APPENDIX A 


Members of the Chairmen’s Group (sum- 
mer, 1973) :*° 


Brown University 

University of California, Berkeley 
University of California, Davis 
University of California, Los Angeles 
Carnegie-Mellon Institute 

University of Chicago 

University of Colorado 

Columbia University 

Cornell University 

Duke University 

University of Florida 

Harvard University 

University of Illinois 

Indiana University 

Iowa State University 

Johns Hopkins University 

University of Maryland 
Massachusetts Institute of Technology 
University of Michigan 

Michigan State University 

University of Minnesota 

New York University 

State University of New York, Buffalo 
University of North Carolina, Papel Hill 
Northwestern University 

Ohio State University 

University of Pennsylvania 


19 At its December 1973 meetings, the Executive 
Committee of the American Economic Association ap- 
proved these recommendations in principle, wita the 
stipuiation that the details of the job listing system 
were to be worked out before the March 1974 meeting 
of the Executive Committee. 

2 This group was later expanded from forty-three to 
sixty-three members. 
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University of Pittsburgh 
Princeton University 

Purdue University 

University of Rochester 
University of Southern California 
Stanford University 

Texas A&M University 
University of Texas, Austin 
Vanderbilt University 

University of Virginia 

University of Washington, Seattle 
Washington State University 
Washington University, St. Louis 
Wayne State University 
University of Wisconsin 

Yale University 
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REPORT OF COMMITTEE ON 
“ECONOMIC EDUCATION 


In 1972, this Committee laid out an 
agenda for improving the teaching of eco- 
nomics which was published in the Ameri- 
can Economic Review, in May 1973 (pp. 
303-308). During 1973, we pushed forward 
on the major fronts outlined in that 
agenda. Specifically, we report four main 
activities. 

(1) Improved training for new teachers. 
The major undertaking in our 1972 agenda 
was to help university departments pro- 
vide improved training in teaching for new 
Ph.D.s. The program outlined in the 
agenda has been implemented, with the 
help of a grant of approximately a quarter 
of a million dollars from the Sloan Founda- 
tion. In August’ 1973, a pilot-plant pro- 
gram for young teachers just completing 
their Ph.D.s at several large universities 
was conducted at the University of Indi- 
ana under the auspices of this Committee 
and the Joint Council on Economic Educa- 
tion. The goal was to help such potential 
teachers on both the techniques of teaching 
and the subject matter of basic economic 
courses which they would probably be 
asked to teach. Greater detail is provided 
by the agenda offered by the Committee in 
the May 1973 issue of this Review. About 
thirty-five new Ph.D.s, two or more from 
each institution represented, plus senior 
professors from most of the same institu- 
tions, participated in the pilot-plant 
seminar, 

In autumn 1973, teacher-training pro- 
grams, based on the pilot-plant operation 
at Indiana, were inaugurated at the Uni- 

_versities of Minnesota and Wisconsin. Ad- 
ditional schools will be added over the next 
two or three years, reaching a total of at 
least ten within the next five years. One 
output of the pilot-plant program in 1973 


‘is ‘a series of suggestions and video tapes, 
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plus a “manual,” which we hope will be 
useful to various universities throughout 
the ccuntry that want to do more to help 
their new Ph.D.s become prepared to be 
effective economics teachers. More uni- 
versities have already indicated their in- 
terest in participating than were planned 
for the undertaking. ' 

(2) Subject matter help for teachers. In its 
agenda, the Committee recommended that 
the profession do more to provide subject 
matter help for teachers of economics, es- 
pecially those at community and junior 
colleges and at other less known colleges 
and universities where teachers often find 
it difficult to keep up with new theory and 
policy developments and to do an adequate 
job of teaching a variety of courses. We 
urged that the Journal of Economic 
Literature adopt a policy of devoting half 
of its survey articles to helping such 
teachers keep up with developments in 
theory and policy. We also recommended a 
new series of Readings volumes, probably 
to be published annually, under the spon- 
sorship of this Committee and the Associa- 
tion, including articles with the same goal 
as that indicated just above. The editor of 
the Journal of Economic Literature and the 
Executive Committee of the Association 
have both expressed sympathy with the 
goal cf including such articles in the Jour- 
nai cf Economic Literature. Moreover, 
arrangements have been-completed to be- 
gin the new series of paperback Readings 
volumes, to be published annually by 
Richard Irwin, Inc., under the editorship 
of Rendigs Fels and John Siegfried of 
Vanderbilt University and the. general 
policy guidance of this Committee. It will 
incluce a series of articles each year, re- 
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printed from economic journals and other 
places, aimed at pulling togsther in one 
place such updating materials. Contents 
of the first volume have been chosen, and 
we are encouraged by the editors’ success 
in assembling the first volume. 

(3) Better information on teaching experi- 
ments and experience. Many experiments 
and much experience with new develop- 
ments in teaching economics are lost to the 
profession because there has been no ade- 
quate basis for sharing them with other 
teachers who may be interested. The 
Journal of Economic Education, established 
a few years ago at the suggestion of this 
Committee and published by the Joint 
Council on Economic Education, issued a 
special volume in autumn 173 on “The 
Evaluation of Effectiveness in Teaching 
Economics,” which we recommend to the 
profession. Moreover, this Journal is now 
providing in its regular issues the rapidly 
growing body of experience on pilot-plant 
experiments of various sorts (computer- 
aided instruction, programmed learning, 
games, and the like) in teachinz economics, 
plus reports on especially devised elemen- 
tary courses at different institutions with 
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the goal of aiding those teachers who do 
not have the resources to develop new 
course materials of their own. 

(4) Research on the efficiency of economic 
education. This Committee has continued 
to encourage research by teachers of eco- 
nomics on the efficiency of different ap- 
proaches and methods in teaching college 
economics. We are happy to report a 
rapidly increasing volume of such research, 
much of which is being reported through 
the Journal of Economic Education and 
other economic journals. We believe that 
such research, shared with other teachers 
and subjected to replication and criticism, 
can provide an important foundation for 
improving the teaching of undergraduate 
economics throughout the country. 

The Committee invites the comments, 
suggestions, and criticisms of members of 
the profession on its activities. We espe- 
cially urge that teachers experimenting 
with new approaches and methods in 
undergraduate courses, especially where 
the results are carefully evaluated, make 
these results known to others by submit- 
ting articles to the Journal of Economic 
Education or to other appropriate journals. 

G. L. Baca, Chairman 


REPORT OF THE 
CENSUS ADVISORY COMMITTEE 


The Association’s Advisory Commit- 
tee to the U.S. Bureau of the Census, 
composed of fifteen members, met twice 
during 1973. At its April 2-3 meeting, the 
agenda included a review of the Bureau’s 
future program plans and the following 
topics: staff development; Agricultural 
Census plans for 1974 and 1977; 1972 Eco- 
nomic Censuses—progress report and pub- 
lication plans; the Demographic Periodic 
Program—Decennial Census of Popula- 
tion and Housing and a proposed 1975 
Survey of Social and Economic Character- 
istics of Population; a review of activities 
in the household survey area; dissemina- 
tion of Census data including microdata 
samples; Survey of Manufacturing Ca- 
pacity—review of preliminary results; 
seasonal adjustment of weekly retail sales; 
and a general discussion including the role 
of the Committee. 

The October 11-12 meeting began with 
an evening session at the National Econo- 
mists Club. Committee. members were 
greeted by Sidney L. Jones, Assistant 
Secretary of Commerce for Economic Af- 
fairs, and Vincent P. Barabba, the new 
Director of the Bureau. This session 
mainly was devoted to a response to the 
Committee’s recommendations arising 
from the April 1973 meeting. The following 
day agenda topics included: confidentiality 
and disclosure policy; preliminary thoughts 
on the 1980 Census of Population; the en- 
vironmental statistics program, including 
pollution abatement; wage rate data in the 
Current Population Survey (CPS); recon- 
ciliation (between countries) of interna- 
tional trade statistics; compatibility and 
reliability of government statistical series; 
and a general discussion. 

The Committee has made many detailed 
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recommendations to the Bureau in the 
above topic areas (space limitations pre- 
clude reporting those here, but copies of- 
minutes of the meetings are available 
through the Director’s office). The princi- 
pal concern of the Committee has been 
preserving and increasing the strength and 
vitality of the Bureau’s statistical pro- 
grams, 

In the past few years, the question of 
the need for data collected by the Bureau 
and the confidentiality of Census informa- 
tion, protected by Title 13 of the U.S. 
Code, have been under attack by various 
members of the Congress and special in- 
terest groups. The Bureau feels strongly, 
and the Committee agrees, that the high 
sample response rate and quality of U.S. 
Census data in large measure are due to 
legally guaranteed assurances of confiden- 
tiality; only Census personnel or sworn 
agents with a need to know have access to 
individual or company Census records. 
While recognizing the need for information 
for scholarly and scientific purposes, it 
would be well for the Association, by reso- 
lution of the membership, to reaffirm its 
support for the U.S. Bureau of the Census 
and the need for continued appropriate 
protection of confidentiality of past, pres- 
ent, and future information on individual 
pezscns, families, or firms collected by the 
Bureau. 

Another major area of concern of the 
Committee within recent years has been 
the appointment of Committee members, 
the role and effectiveness of the Commit- 
tee in advising the Bureau, and its re- 
sponsibilities and functions in informing 
the Association’s membership and mobiliz- 
ing support for vital statistical programs. 

It is recommended that the Association 
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appoint an ad hoc committee to review 
these matters, to draft recommendations 
and resolutions, and to report to the 
Executive Committee at its spring 1974 
meeting. 

Five members, including the present 
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chairman, are retiring from the Committee 
this year: Charles C. Holt, John W. 
Kendrick, Murray Weidenbaum, and 
Richard B. Wirthlin. The Chairman-elect 
and Vice-chairman-elect gre, respectively, 
Lee E. Preston and Richard Ruggles. 
Gary Fromm, Chairman 


REPORT OF REPRESENTATIVE TO THE 
INTERNATIONAL ECONOMIC ASSOCIATION 


During the calendar year 1973 the Inter- 
national Economic Association held three 
conferences and one workshop in four 
countries on two continents: Bangladesh, 
Japan, Western Germany, and France. 

The conference in Dacca, Bangladesh, 
January 7 to 12, on “Economic Develop- 
ment of Bangladesh Within the Frame- 
work of a Socialist Economy,” was pre- 
pared by a program committee consisting 
of Austin Robinson (United Kingdom), 
Nurul Islam (Bangladesh), Bela Czikos— 
Nagy (Hungary), with Swadesh Bose as a 
local secretary. Three economists from the 
United States participated: Hollis Chenery, 
Gus Ranis, and Jaroslav Vanek. 

In Tokyo, Japan, a conference on ‘“The 
Economics of Health and Medical Care” 
was held from April 2 to 7. Shigeto Tsuru 
(Japan) and Mark Perlman (United 
States) were co-chairmen of the program 
committee, which included Martin S. 
Feldstein (United States) and Hirofumi 
Uzawa (Japan). Professor Lisycin (USSR) 
was invited too but, regrettably, was not 
able to serve. The following economists 
from the United States participated: 
Karen Davis, Bernard Friedman, Victor 
R. Fuchs, Michael Grossman, Michael 
Intriligator, Barbara H. Kehrer, Judith 
Lave, Lester Lave, Samuel Leinhardt, 
Fritz Machlup, Mark Perlman, Charles E. 
Phelps, Richard N. Resett, and Frank A. 
Sloan. 

A workshop on Mathematical Eco- 
nomics was held at Rheda Castle (Uni- 
versity of Bielefeld), Western Germany, 
from June 17 to July 14, under the direc- 
tion of Christian von Weizsäcker, assisted 
by Professors Hildenbrand, Schénfeld, and 
Selten. The workshop was attended by 
twenty-seven economists from twelve 


countries, none from the United States. 

In. Valescure, France, a conference on 
“Economic Aspects of Population Growth” 
was held from September 3 to 8. The pro- 
gram committee consisted of Ansley J. 
Coale (United States), Chairman, Milos 
Macura (Yugoslavia), Marc Nerlove 
(United States), N. V. Sovani (India), 
Leon Tabah (France), and E. A. Wrigley 
(United Kingdom). The following econo- 
mists from the United States attended as 
participants or observers: Bryan Boulier, 
Ansley J. Coale, Paul Demeny, Albert I. ` 
Hermalin, I. M. Hume, Laurence Kegan, 
Ren Lesthaeghe, Fritz Machlup, Mark 
Perlman, Ronald G. Ridker, T. Paul 
Schultz, Frederic C. Shorter, and Etienne 
Van de Wale. Michael P. Todaro con- 
tributed a paper but could not attend. 

In 1974 the Association will hold one 
conference, one workshop, and its fourth 
World Congress. The conference, on “The 
Economics of Public Services,” will be at 
the Agnelli Foundation in Turin, Italy, 
from April 1 to 6. Martin S. Feldstein is 
chairman of the program committee. The 
World Congress, on “Economic Integra- 
tion: Worldwide, Regional, Sectoral,” will 
be held in Budapest, Hungary, from 
August 19 to 24. The program committee, 
consisting of twelve economists from 
éleven countries, is chaired by Fritz 
Machlup. The program will be published 
in the Notes of the March and June issues 
of the American Economic Review. At the 
time of this report, the program contains 
the names of sixty-seven economists from 
thirty-seven different countries on all 


. continents, but it provides for the partici- 
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pation of hundreds of others in ten working 
groups, each devoted to a specific aspect of 
international economic integration. A 
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workshop on “Population and .Develop- 
ment,” designed for officials and econo- 
mists from developing courtries, will be 
held at Bosphorus University, Turkey, 
under the direction of Paul Demeny, 
assisted by Frederic C. Shorter and Imre 
Gonensay. 

Plans for 1975 include < spring con- 
ference, probably in Spain, on “The Micro- 
economic Foundations of Macroeconomic 
Theories.” The program committee is 
chaired by Geoffrey Harcourt (Australia), 
assisted by Sir John Hicks and four others. 
A program committee under the chairman- 
ship of Erik Lundberg (Sweden) will be 
constituted for an autumn conference on 
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“Inflation.” 

‘Five volumes of proceedings were pub- 
lished during 1973: Latin America in the 
International Economy, edited by Victor L. 
Urquidi and Rosemary Thorp; Science and 
Technology in Economic Growth, edited by 
Bruce, P. Williams; Models of Economic 
Growth, edited by James A. Mirrlees and 
N. H. Stern; Allocation uader Uncertainty, 
edited by Jacques H. Dreze; and Transport 
and the Urban Environment, edited by 
Jerome Rothenberg and T. G. Heggie. 
Two other volumes are at present with the 
printer and another two are being prepared 
for publication. l 

FRITZ MACHLUP 


REPORT OF THE REPRESENTATIVE TO 
THE NATIONAL BUREAU OF 
ECONOMIC RESEARCH 


The most important development of the 
Bureau’s year was the establishment of a 
West Coast office in Stanford, California. 
It is expected to begin operation in early 
1974 under the supervision of Co-directors 
Victor R. Fuchs, and Sherman J. Maisel. 
The office will be a research center through 
which the Bureau hopes to establish closer 
relations with the academic and business 
communities of the area and to expand its 
exposure to national and international 
problems. In addition to the headquarters 
in New York City, the Bureau already has 
branch offices in Cambridge and New 
Haven. 

The Bureau’s research program involved 
more than a hundred individual projects 
during the year. They and a listing of the 
Bureau’s present and prospective publica- 
tions are described in the 53rd Annual Re- 
port, available on request from the Bureau, 
261 Madison Ave., New York, N. Y. 
10016. l 

Conferences were held in 1973 on 
“Household Production and Consump- 
tion,” “Economics of the Environment,” 
“Research and the 1970 Public Use 
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Sample,” and ‘Consumer Prices and Ex- 
penditures.” In addition, there were a 
number of on-going working groups, 
centered at various host universities. Fu- 
ture conferences being organized will deal 
with “Distribution of Economic Well- 
being,” “Price Behavior,” “Urban Spatial 
Structure,” “Role of Health Insurance,” 
“Economic Analysis of Political Be- 
havior,” “National and Regional Ac- 
counts,” and ‘Microdata for Economic 
and Social Research.” 

At the Annual Meeting on September 
17, Philip M. Klutznick became the Direc- 
tor representing the Committee for Eco- 
nomic Develcpment; Roy E. Moore, rep- 
resenting the National Association of 
Business Economists; William S. Vickrey, 
representing Columbia University; and 
Emilio G. Collado, a Director-at-large. 
Frank W. Fetter was elected a Director 
Emeritus, having served as a Director 
since 1950. The top officers were reelected, 
namely, Walter W. Heller, Chairman, J. 
Wilson Newman, Vice-Chairman, and 
John R. Mever, President. 

l WILLARD L. THORP 


REPORT OF THE COMMITTEE ON THE STATUS 
OF WOMEN IN THE ECONOMICS PROFESSION 


During the past year the Committee has 
widened the market for economists, in- 
creased the effective supply of women 
economists, served as a model for the ef- 
forts of other professional associations, and 
added to information about the economics 
profession. 

1. Over one thousand women economists 
have received four Newsletters during 
1973. They list not only employment op- 
portunities but requests for articles, con- 
ference planners and participants, referees 
and reviewers, etc. Over the past year 
women economists have appeared on more 
programs, advisory boards, and the like 
than previously; the Ford Foundation, 
typical of nonacademic institutions, re- 
ports that many more women have applied 
for their openings; at the December 1973 
meetings of the American Economic As- 
sociation (A EA), women wer interviewed 
in large numbers for positicns they had 
previously applied for. The Committee 
does not take full credit for these hap- 
penings and other evidence that women 
economists are beginning to enter the 
market of ideas and of employment; never- 
theless, we think the Newsletter has paid 
off. The impact of our publicity has been 
to widen the market for all economists for 
two reasons. First, the Committee has not 
restricted its information to women (male 
graduate students were grateful to obtain 
at the meetings copies of our job listings). 
Second, the Committee reports all oppor- 
tunities, whether these come <o us directly 
or indirectly. From Ohio State University 
we hear, “I think that the attempt to fulfill 
employment agency functions is com- 
mendable. My experiences with the labor 
market for economists during the past five 
years suggests that the profession is too 
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bound by tradition and cronyism. The 
efforts of the Committee in this area may 
well help break up some of the invidious 
segmentation which characterizes this 
labor market.” 

2. The growing roster compiled by the 
Committee is our mailing list for the 
women economists receiving the News- 
letter. It currently numbers about 1400, 
compared to about 300 in early 1973. In 
effect, we have increased the supply of 
women economists by finding them. The 
roster has been computerized, following 
authorization by the Executive Commit- 
tee, to provide information, for each 
woman listed, on her field, education, ex- 
perience, availability, etc. At its March 
1973 meeting, the Executive Committee 
agreed to operate the roster for employ- 
ment purposes once it had been set up. At 
its November meeting the Committee de- 
cided to provide lists to prospective em- 
ployers and others of women economists, 
sorted by field. One inquirer for such a list 
remarked, “It will be very useful to have a 
roster such as yours... . everyone knows 
a few women economists, but nobody 
knows many—and your list... is a great 
improvement on my colleagues’ recollec- 
tion of ex-fellow students.” At its Decem- 
ber meeting, the Committee decided that 
it should not provide this service on a 
zero-price basis, and anyone requesting 
such a list in the future will be asked to 
help defray costs. 

3. The survey of academic economists 
conducted in the fall of 1972 has been 
widely used by the Committee and others. 
Some findings were quoted in the Carnegie 
Commission report, Opportunities for 
Women in Higher Education (which also 
commended this Committee’s work on 
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TABLE 1—DEPARTMENTS OF ECONOMICS 
SURVEY RESULTS By S1zE* 














Question- | Question- | Response 
Number of naires naires Rate 
Students Sent Returned |(In Percent) 

i- 499 145 3 2 

500- 999 333 53 16 
1,000- 1,499 238 53 22 
1,500- 1,999 122 38 31 
2,000- 2,999 117 40 34 
3,000- 4,999 143 49 34 
5,000- 9,999 165 78 47 
10,000-14,999 68 42 62 
15, 000-24, 999 56 ` 38 68 
25,000 or more 22 20 91 
TOTAL 1,409 414 29 
10,000 or more 146 100 68 














a Size refers to the number of students, both graduate 
and undergraduate. 


opening up the job market). Our figures on 
the percentage of women enrolled for 
higher degrees have enabled many institu- 
tions to set up goals for affirmative action 
programs and have encouraged others to 
recruit more widely for f aculty and gradu- 
ate school applicants. There is a clear need 
for another follow-up survey, given this 
year’s results which are summarized below. 

4. The findings, recommendations, and 
conclusions of the Committee, with respect 
to implementing the resolutions adopted 
by the Association at its December 1972 
business meeting, appeared in the Decem- 
ber 1973 American Economic Review. We 
hope that the guidelines set forth in the 
article will be widely used in academic 
and nonacademic organizations. Entitled 
“Combatting Role Prejudice and Sex Dis- 
crimination,” this statement was discussed 
at the session sponsored by the Committee 
on Decémber 28, 1973. We are grateful to 
George Stigler, David Gordon, and Eliza- 
beth Clayton for reviewing the article at 
that time. Reprints of the article (for our 
cost of $2.50) and tapes of the session (for 
our cost of $15) can be purchased from the 
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Executive Secretary, Helen Bolln Munzer, 
131 Kent Street, Brookline, Mass. 02146. 
5. The Committee has served as a model 
for other professional associations which 
have sought nelp from us on a variety of 
problems. The Executive Secretary has 
provided technical advice about surveys, 
statistical tabulations, compiling and oper- 
ating a roster, cataloging employment op- 
portunities, making referrals, and so on. 
Tke Chair has talked with many people, 
most of whom were referred to us by 
others, about such committees and about 
the role of professional associations in 
dealing with questions of discrimination. 
We take these inquiries as recognition of 
our accomplishments; we also note with 
pleasure the overwhelming support from 
wcmen economists in general. Almost all 
professional associations have set up some 
program on behalf of women, and we have 
bean ‘n'touch with most committees, com- 
missions, and the like. In many profes- 
sicnal associations, a women’s caucus or 
other dissident group of women members 
has appeared, presumably because the 
formal efforts seem obviously pro forma. 
Tkat such a group has not appeared within 
the AHA may be an endorsement of our 
attempts to deliberately plan for effective 
aczion and to provide a normal channel for 
the expression of legitimate grievances. 
5, Typical of the ongoing efforts of the 
Ccmmittee have been the letters sent to 
presidents and program chairmen of re- 
gicnal economic associations and other 
allied associations, as well as to editors of 
economic journals, urging their appoint- 
ment of women to policy positions. We 
have also urged the editor of the Journal 
of Economic Literature, who has agreed, to 
commission a survey article on the litera- 
tuze ebout the economic status of women. 
Tke Committee has a close liaison with the 
Federation of Organizations for Profes- 
sional Women, which may succeed in 
centralizing the efforts of a good many pro- 
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TABLE 2~-NONRESPONSE TO THE QUESTIONNAIRE 











Departments of Economics With More Than 10,000 Students 





University of Akron! 

Arizona State University 

Brigham Young University! 
California State College-Los Angeles 
California State University~Northridge 
Central Michigan University 
Centra] Missouri State College! 
Central State College-Oklahomai 
University of Connecticut~Storrs 
Eastern Michigan University 
Florida State University 

Fordham University 

George Waskington University! 
Georgia State University 

University of Georgia 

Hofstra University 

Illinois State University 

University of Illinois-Chicago Circle 
Long Island University~Greenvale! 


Long Island University, C. W. Post Center! 


University of Maine~Bangor 
Mankato State College! 
Marquette University! 


Memphis State University! 
University of Miami 

University of Nebraska-Omaha 
City University of New York 
CUNY-City College 
CUNY-Queens College 

Newark State College! 

Ohio University 

Oklahoma State University 

Old Dominion University! 
University of Puerto Rico! 
Rochester Institute of Technology! 
San Francisco State College! 
University of South Florida! 
University of South Carolina 
Temple University! 

University of Tennessee 
University of Texas~Arlington! 
University of Utah 

Virginia Commonwealth University 
Virginia Polytechnic Institute 
Walla Walla College! 

Wisconsin State University-Oshkosh 





1 Also did not return last year’s questionnaire. 


fessional associations, as well as looser ties 
with Women’s Equity Action League, 
American Association for the Advance- 
ment of Science, etc. etc. etc. 

7. We have received only three requests 
for direct intervention on behalf of women 
economists—two involving individuals and 
the other a textbook. In the latter case, we 
pointed out offensive passages and style to 
the author, who has assured us of sub- 
stantive revision. Guidelines for writers, 
especially of elementary texts, should 
clearly be on our agenda. As for the other 
two cases, one individual requested that 
we take no action, after we had indicated 
to her the avenues of redress available 
through American Association of Univer- 
sity Professors (AAUP), Equal Employ- 
ment Opportunities Commission (EEOC), 
and Office of Contract Compliance and 
had offered to ask for explanation from the 
officials involved. The other case has hot 
yet been settled. The Committee’s func- 


tion has been chiefly to inform the parties 
concerned of the resolutions of the AHA 
about discrimination, of the remedies 
available through AAUP, EEOC, and the 
Wages and Hours Division of the Depart- 
ment of Labor. It is also true that this 
particular complainant has received sig- 
nificant upward adjustment in rank, 
salary, and privileges. The Committee be- 
lieves firmly that the Association can be 
most helpful not by acting as amicus 
curiae in a court suit but by emphasizing 
the professional responsibility to cooperate 
fully with both law and procedure. We also 
believe that the threat of adverse publicity 
remains a strong inducement to com- 
pliance. 

7. Accordingly, we present some sum- 
mary figures on the employment of women 
economists on faculties of universities and 
colleges and on the enrollment of women 
students. The figures are not directly 
comparable to those of last year because 
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TABLE 3—SrupentTs AND FACULTY IN Economics 
Full-time anc Part-time Totals, Women as Percent of Totals, January 10, 1974 
All Departments New Cartel Old Cartel Noncartel 
Faculty Full-time Part-time Full-time Part-time Full-time Part-time Full-time Part-time 
(Per- | (Per- {Per- (Pe- (Per~ (Per- (Per- (Per- 
(Total) cent) (Total) cent) |(Total) cent) (Total) cen:) |(Total) cent) (Total) cent) |(Total) cent) (Total) cent) 
All Ranks 4,262 7 574 13 1,533 5 185 12 1,224 5 152 i4 2,729 8 389 14 
Professor 1,439 3 70 9 714 2 39 g 592 2 32 6 725 4 31 13 
Associate 1,074 6 34 9 325 3 7 E 239 3 7 0 749 7 27 11 
Assistant 1,371 9 64 19 430 ? 29 234 357 9 23 26. 941 9 35 14 
Instructors 292 i4 116 17 35 17 19 A 12067 14 7 256 14 97 20 
Lecturers 86 16 290 12 28 2) 91 Be 24 29 76 16 5&8 10 199 H 
Staff (not included : 
in tctals) 100 (94 66 S8 67 95 29 5E 55 96 19 74 33 91 37 59 
All Departments New Cartel Old Cartel Noncartel - 
Students Full-time Part-time Full-time Part-time Full-time Part-time Full-time Part-time 
(Per- (Per- (Per- (Per- (Per- (Per- (Per- (Per- 
(Total) cent) (Total) cent)| (Total) cent) (Total) ceat)} ‘Total) cent) (Total) cent)} (Total) cent) (Total) cent) 
Senior Majors 9,423 15 3,065 11 1,951 12 6,358 17 
Ph.D. Candidates | 4,379 12 648 9 3,631 12 419 ç 3,240 12 268 9 748 13 229 9 
M.A, Candidates 2,724 14 1,585 15 1,199 12 703 1E 860 12 209 17 1,525 15 882 16 
Schola:ships 563 17 455 12 434 WL 108 35 
Fellowships 1,009 16 803 13 704 14 206 27 
Assistantships 2,294 15 1,588 13 1,327 13 706 19 








the respondents differ. The “major insti- 
tutions” cited have alsc changed. The so- 
called Chairman’s Group identified by the 
AEA consisted last year of forty-three 
U.S. universities which graduated two- 
thirds of the Ph. D.s in economics plus one 
foreign university. This year the AEA en- 
larged this group. Our figures refer to fifty- 
seven U.S, universities, which presumably 
grant most of the Ph.D. degrees in eco- 
nomics. The new Chairman’s Group also 
contains two foreign universities and eight 
nonuniversities, most of which are non- 
profit institutions. Obviously we wanted to 
compare last year to this year; just as 
obviously we want to distinguish between 
major institutions (even if “major” is de- 
fined differently) and others. The tabula- 
tions refer, therefore, to different groups of 
so-called major universities; the groups 
were not determined by this Committee, 
but by the AEA. We have used the term 
“Old Cartel” to refer to the 1972 list of 
institutions and “New Cartel” for the 
1973 list. 

As students at the graduate level, 


women account for the same fraction of 
full-time Ph.D.s (12 percent) as last year; 
part-time Ph.D.s were more numerous 
among the men enrolled than among the 
women (9 percent of the total). Twelve 
percent of the candidates for M.A.s were 
women, but at this level women accounted 
for a larger number of part-time students 
(15 percent at all universities, 17 percent 
at the major schools). Figures on scholar- 
ships, fellowships, and assistantships show 
that the proportion going to women was 
about the same as the proportion of women 
in the student body. The most significant 
finding about women students of eco- 
nomics deals with undergraduate majors, 
where there is a sharp distinction between 
ths cartel schools and the rest. At the 
major universities, women account for 
only 11 percent of the senior majors in 
economics; at the noncartel schools, they 
make up 17 percent óf the senior majors. 

Evidence from other disciplines suggests 
that the number of women students in a 
given field is strongly correlated with the 
number of women faculty; data from this 
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„survey lend support to this hypothesis. 
Eight percent of the faculty at noncartel 
schools are women, compared to only 5 
percent at the cartel schools. On the other 
hand, all-male faculties exist at 21 percent 
of the ‘‘old cartel” schools, 30 percent of 
the “new cartel” schools, and 60 percent of 
the noncartel institutions. Consequently, 
the 212 women faculty members outside 
the walls of the major universities are con- 
centrated (if that is the right word) in only 
142 schools, or 74 percent of the women 
economists are employed by 40 percent of 
the institutions. Prominent among these, 
of course, are women’s colleges where both 
faculty representation and student en- 
rollment in economics are impressively 
high. 

One year is obviously too short a time to 
draw any conclusions about change. The 
only comparable data base consists of the 
forty-three universities termed the “old 
cartel.” Last year eighteen of these insti- 
tutions had no women faculty in econom- 
ics; this year ten remain totally male. Asa 
group, the old cartel increased its women 
faculty by fourteen percent (nine women). 
The net increase, however, resulted from 
hiring twenty women to these economics 
faculties. 

Based on 414 respondenzs with 4,262 
full-time economics faculzy members, 


women accounted for 7 percent of the. 


total, compared to 6 percent a year ago; 
this represented, however, 75 out of 1,533 
faculty at the new cartel schools and 212 
out of 2,729 everywhere else. For all re- 
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- spondents, women were 3 percent of the 


professors, 6 percent of the associate, and 
9 percent of the assistant professors, 14 
percent of the instructors, and 16 percent 
of the special lecturers, with more women 
than last year holding positions on the 
tenure track. Women gained 8 percent of 
all promotions (20 of 250}, although at the 
new cartel universities precisely three 
women were granted higher rank, one each 
as professor, associate, and assistant (3 of 
74). These same universities hired twenty- 
four women faculty, but their net gain over 
last year was only nine women. Other 
questions about the new cartel schools re- 
vealed that about two-thirds have special 
procedures for hiring women, although 
most of them do not give entry-level ap- 
pointments to their own Ph.D.s. Almost 
all have nepotism rules parallel to those of 
the AAUP, slightly under half allow 
husband and wife to share an appointment, 
and more than two-thirds of these institu- 
tions have reviewed their salaries for evi- - 
dence of discrimination. As for part-time 
faculty, one-third of the institutions grant 
fringe benefits and a smaller number con- 
sider part-time faculty for tenure. On the 
other hand, over half have part-time 
faculty participating in department meet- 
ings. As for increasing their own supply of 
female students, about 25 percent of these 
major universities actively recruit women; 
about 75 percent have time limits within 
which the Ph.D. must be earned, but only 
one has an age limit for students. 
CAROLYN SHAW BELL, Chair 
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seneral Economic Equilibrium: Purpose, 
Analytic Techniques, Collective Choice 


. l By KENNETH J. ARROW* 


I. The Coordination and Efficiency of 
the Economic System . 


From the time of Adam Smith’s Wealth 
of Nations in 1776, one recurrent theme of 


economic analysis has been tke remarkable - 


degree of coherence among the vast num- 
bers of individual and seemingly separate 
decisions about the buying and selling of 
commodities. In everyday, normal ex- 
perience, there is something of a balance 
between the amounts of goods and services 
that some individuals want zo supply and 
the amounts that other, different individ- 
uals want to sell. Would-be buyers ordi- 
narily count correctly on being able to 
carry out their intentions, and would-be 
“sellers do not ordinarily find themselves 
producing great amounts of goods that 
they cannot sell. This experience of balance 
is indeed so widespread thet it raises no 
intellectual disquiet among laymen; they 
take it so much for granted that they are 
not disposed to understand the mechanism 


time would not produce a working system 
in time of war or other considerable shifts 
in demand. (There are undesirable cor- 
sequences of a free market system, but 
sheer unworkability is not one of them.) 
.I do not want to overstate the case. 
The balancing of supply and demand is 
far from perfect. Most conspicuously, the 
history of the capitalist system has been 
marked by recurring periods in which the 


_- supply of available labor and of productive 


equipment available for the production of 
goods has been in excess of their utiliza- 
tion, sometimes, as in the 1930’s, by very 
considerable magnitudes. Further, the 
relative balance of overall supply and de- 
mand in the postwar period in the United 


` States and Europe is in good measure the 


by which it occurs. The paradoxical result — 


is that they have no idea of the system’s 
strength and are unwilling to trust it in 
any considerable departure from normal 


conditions. This reaction is most conspicu- . 
ous in wartime situations with radical — 


shifts in demand. It is taken for granted 


these can be met only by price control, — 
rationing, and direct allocation of re- 


sources. Yet there is no reason to believe 
that the same forces that work in peace- 


* Harvard University. This article is the lecture Ken- 
neth Arrow delivered in Stockholm, Sweden, December 
1972, when he received the Nobel Prize in Economic 
Science. The article is copyright @ the Nobel Founda- 


tion 1973. It is published here with the permission of the . 


Nobel Foundation, and is included in the volume of Les 
Prix Nobel en 1972. 


result of deliberate governmental policies, 
not an automatic tendency of the market 
to balance. 

Nevertheless, when all due allowances 
are made, the coherence of individual eco- 
nomic decisions is remarkable. As incomes 
rise and demands shift, for example, from 
food to clothing and housing, the labor 
force and productive facilities follow suit. 
Similarly, and even more surprising to the 
layman, there is a mutual interaction be- 
tween shifts in technology and the alloca- 
tion of the labor force. As technology im- 
proves exogenously, through innovations, 
the labor made redundant does not become 
permanently unemployed but finds its 
place in the economy. It is truly amazing 
that the lessons of both theory and over a 
century of history are still so misunder- 
stood. On the other hand, a growing ac- 
cumulation of instruments of production. 
raises real wages and in turn induces a 
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rise in the prices of labor-intensive com- 
modities relative to those which use little 
labor. All these phenomena show that by 
_ and large and in the long view of history, 

the economic system adjusts with a con- 
siderable degree of smoothness and indeed 
of rationality to changes in the fundamen- 
tal facts within which it operates. 

The problematic nature of economic co- 
ordination is most obvious in a free enter- 
. prise economy but might seem of lesser 
moment in a socialist or planned society. 
But a little reflection on the production 
and consumption decisions of such a so- 
ciety, at least in the modern world of com- 
plex production, shows that in the most 
basic aspects the problem of coordination 
is not removed by the transition to social- 
ism or to any other form of planning. In 
the pure model of a free enterprise world, 
- an individual, whether consumer or pro- 
ducer, is the ‘locus both of interests or 
tastes and of information. Each individual 
has his own desires, which he is expected 
to pursue within the constraints imposed 
by the economic mechanism; but in addi- 
tion he is supposed to have more informa- 
tion about himself or at least about a 
particular sphere of productive and con- 
sumptive activity than other individuals. 
It might be that in an ideal socialist 
economy, all individuals will act in accord 
with some agreed ideas of the common 
good, though I personally find this con- 
cept neither realistic nor desirable, in that 
it denies the fact and value of individual 
diversity. But not even the most ideal 
` socialist society will obviate the diver- 
sity of information about productive meth- 
ods that must obtain simply because the 
- acquisition of information is costly. Hence, 

the need for coordination, for some means 
of seeing that plans of diverse agents have 
‘balanced totals, remains. 


How this coordination takes place has ` 


been a central preoccupation’ of economic 
‘theory since Adam Smith and received a 
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reasonably clear answer in the 1870’s = 


‘the work of Jevons, Menger, and above al 


Léon Walras: it was the fact that all agent: 
in the economy faced the same set o 
prices that provided the common flow o: 
information needed to coordinate the sys- 
tem. There was, so it was argued, a set of 
prices, one for each commodity, which 
would equate supply and demand for all 
commodities; and if supply and demand 
were unequal anywhere, at least some 
prices would change, while none would 
change in the opposite case. Because of 
the last characteristics, the balancing of 
supply and demand under these conditions 
may be referred to as equilibrium in ac- 
cordance with the usual use of that term 


‘in science and mathematics. The adjective, 


“general,” refers to the argument that we 
cannot legitimately speak of equilibrium 
with respect to any one commodity; since 
supply and demand on any one market 
depends on the prices of other com- 
modities, the overall equilibrium of the 
economy cannot be decomposed into sepa- 
rate equilibria for individual commodities. 

` Now even in the most strictly neoclassi- 
cal version of price theory, it is not pre- 


.cisely true that prices alone are adequate 


information to the individual agents for 
the achievement of equilibrium, a point 
that will be developed later. One brand of 
criticism has put more stress on quantities 
themselves as signals, including no less an 
authority than the great Keynes (1936); 
see especially the interpretation of Keynes | 
by Leijonhufvud (1968, especially ch. 2). 
More recently the same argument has been 
advanced by Kornai (1971) from socialist 
experience. Nevertheless, while the criti- 
cisms are, in my judgment, not without 
some validity, they have not given rise to 
a genuine alternative model of detailed 
resource allocation. The fundamental ques- 
tion remains, how does an overall total 
quantity, say demand, as in the Keynesian 
model, get transformed into a set of signals 
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and incentives for individual sellers? 

If one shifts perspective from descrip- 
tion to design of economies it is not so, 
hard to think of nonprice coordinating 
mechanisms; we are in fact all familiar 
with rationing in one form or another. 
Here, the discussion of coordination shades 
off in that of efficiency. There has long 
been a view that the competitive price 
equilibrium is efficient or optimal in some 
sense that rationing is not. This sense and 
the exact Statement of the optimality 
theorem were clarified by Pareto (1909, 
ch. 6, sections 32-38) and; in the 1930’s by 
my teacher, Harold Hotelling (1938) and 


by Abram Bergson (1938). An allocation of 


resources is Pareto efficient (or Pareto opti- 
mal) if there is no other feasible allocation 
which will make everyone better off (or, as 
more usually stated, make everyone at 
least as well off and at least one member 
better off). Then, by an argument that I 
shall sketch shortly, it was held that 
a competitive equilibrium necessarily 


yielded a Pareto-efficient allocation of © 


resources. - . 
It was, of course, recognized, most ex- 


plicitly perhaps by Bergson, that Pareto ` 


efficiency in no ‘way implied distributive 
justice. An allocation of resources could 
be efficient in a Pareto sens2 and yet yield 
enormous riches to some and dire poverty 
to others. ' 


II. The Hicks-Samuelson Model 
of General Equilitrium 
I will state more formally the model of 
general competitive equilibrium as it had 
been developed by about 1945, primarily 


through the detailed developments and’ 


syntheses of John Hicks (1939) and Paul 
Samuelson (1947). Competitive analysis 
is founded on two basic principles: opti- 
mizing behavior on the part of individual 
agents,in the presence of prices taken as 


given by them and the setting of the prices. 


so that, given ‘this individual behavior, 


` any bundle of goods, %m, . 


z 
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supply equals demand on each market. 


` The outcome of the competitive process is 


then to be evaluated in terms of Pareto 
efficiency and additional conditions on the 
resulting distribution of goods. 

The maximizing behavior of individuals 
has been well surveyed by Samuelson in his 
Nobel lecture (1971), and I will not go over 
that ground here. I just want to remind 
the listener of a few elementary points. 
The first is that the consumer’s choices 
are subject to a budget constraint. The 
consumer starts with the possession of 
some quantities of economically valuable 
goods, such as labor of particular types, 
land, or other possessions. Let us imagine 
there are n commodities altogether, and 
let nı be the amount of commodity 7_ 
owned initially by individual % (this may 
well be zero for most commodities). If 
p:is the price of the ith commodity, then 
his total income available for expenditure 
is ion 

Z Dihi 
l i=l 
Hence, he can choose for consumption 
<., Lan, Which 
cost no more than his income, , 


D pitas S Do diva 
ist iml ; 
Within this budget set of possible. con- 
sumption bundles, the individual is pre- 
sumed to choose his most preferred bundle. 
The most usual interpretation of “most 
preferred” in this context is that there is a 
preference ordering over all possible bun- - 
dles, according to which, for every pair 
of bundles, one is preferred to the other 
or else the two are indifferent; and. these 
pairwise judgments have the consistency 
property known to logicians as “‘transitiv- 
ity;” thus, for example, if bundle A is’ 
preferred to bundle B and B to C, then A 
will be preferred to C. This “ordinalist” 
view of preferences was originally due to`, 
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Pareto and to Irving Fisher, about 1900, 
and represented an evolution from the 
‘earlier “cardinalist” pcsition, according 
to which a measurable satisfaction or 
“utility” was associated with each bundle, 
and the consumer chose that bundle which 
maximized utility within the budget set. 
Obviously, a cardinal utility implies an 
ordinal preference but not vice versa; and if 
the only operational meaning of utility is 
in the explanation of consumer choice, 
then clearly two utility functions which 
defined the same preference ordering are 
operationally indistinguishable.? 

The most preferred bundle then is a 
function, Xapi, ..., Pa} of all prices. No- 
tice that, from this viewpoint, all prices 
clearly enter into the determination of the 
demand for any one commodity. For cne 
thing, the rise in any one price clearly 
diminishes the residual income available 
for ail other commodities. More specifi- 
cally, however, the demands for some com- 
modities are closely interrelated with 
others; thus, the demand for gasoline is 
perhaps more influenced by the use of 
automobiles and therefore by their price 
“than it is by its own price. The interrela- 
tion of .all demands is clearly displayed 
here. 

The characterization of consumer choice 
by optimization can, as we all know, be 
made more explicit. Let us recall Hicks’s 
definition of the marginat rate of substitu- 
tion between two commodities for any indi- 
vidual. For any given bundle, (x1, . . Bu, 
consider all bundles indifferent to” t 
i.e., neither preferred to it nor inferior 1 to 
it. If we hold all but two commodity quan- 
tities constant, say x= x? ki, 7), we can 


' The ordinalist view in fact only began to have wide 
currency in the 1930's, and indeed the treatments of 
Hicks and Samuelson, along with a paper of Hotelling’s 
(1935), did much to make the ordinalist view standard. 
Interestingly enough, both Hicks and Samuelson have 
studied consumer choice by alternative axiom systems 
even wezker than ordinalism; see Hicks and Allen (1935) 
and Samuelson (1938). r 
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consider x; as a function of x; on this 
indifference surface. Then —dx,/dx,, eval- 
uated at the point x,= 7, all7,is the margin- — 
al rate of substitution of commodity j 
for commodity t; it is, to a first approxima- 
tion, the amount of commodity i that 
would be required to compensate for a 
loss of one unit of commodity 7. The opti- 
mizing consumer will equate this marginal. 
rate of substitution to the price ratio, 
bi/ts; for if the two were unequal, it 
would be possible to move along the in- 
difference surface in some direction and 
reduce spending. 

But since the marginal rate of substitu- 


tion for any pair of commodities is equal 


to the price ratio for all individuals, it is 
also true that the'marginal rate of substitu- 
tion for any two commodities is the same 
for all individuals. This suggests in turn 
that there is no possibility that two or 
any number of individuals can gain by 
trading -with each other after achieving a 
competitive equilibrium. The equality of 
the marginal rates of substitution means 
that a trade which would leave one indi- 
vidual on an indifference surface would do 
the same to the other. Hence, a competi- 
tive equilibrium satisfies the same kinds 
of conditions that are SEMNA by a Pareto 
optimum. 

(It will be observed that the stated 
conditions for a consumer optimum and 
for a Pareto optimum are first-order condi- 
tions in the differential calculus. Hotel- 
ling, Hicks, and Samuelson also developed 
the second-order conditions which dis- 
tinguish maxirr.a from minima and showed 
that these had important implications.) 

Evaluation of the performance of an 
economy with regard to distributive jus- 
tice was far less studied, not surprisingly, 
since the deepest philosophical issues are 
at stake.: The Anglo-American tradition 
had incorporated in it one viewpoint, 


tacitly accepted though rarely given much 


prominence, the utilitarian views of Ben- 
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tham and Sidgwick, given formal expres- 
sion by Edgeworth. The criterion was the 
maximization of the sum of ell individuals’ 
utilities. This criterion only made sense if 
utility were regarded as cardinally mea- 
surable. With the rise of ordinalist doc- 
trines, the epistemological basis for the 
sum-of-utilities criterion was eroded. It 
was to this issue that Berzson’s famous 
paper (1938) was addressed. As already 
noted, a given preference ordering cor- 
responds to many different utility func- 
tions. For any given set of preference 
orderings for the members of the economy, 
choose for each one of the utility functions 
which imply that preference ordering, and 
then the social welfare is expressed as some 
function, W(Ui,..., Un) of the individ- 
ual utilities. The function W will change 
appropriately if the utility indicator for 
the given preference orderings is changed, 
so that the entire representation is con- 
sistent with the ordinalist interpretation. 
However, the function W is not uniquely 
prescribed, as in the Edgeworth-Bentham 
sum of utilities, but is itsel? an expression 
of social welfare attitudes which may differ 
from individual to individual. 

So far, I have, for simplicity, spoken as 
if there were no production, an omission 
which must be repaired. A productive 
unit or firm is characterized by a relation 
between possible outputs and inputs. A 
firm may have, of course, more than one 
output. Then firm f may be characterized 
by its transformation surface, defined by 
an equation, T(ypn,..., Ysa) =0, where yri 
is taken to be an output if positive and 
input if negative; the surface is taken to 
define the efficient possible input-output 
vectors for the firm, that is, those which 
yield maximum output of one commodity 
for given inputs and given outputs of other 
commodities. The optimizing behavior of 
the firm is taken to be the maximization 
of profit among the points on its trans- 
formation surface. Because of the sign 
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conventions for inputs and outputs, the 
firm is seeking to maximize 


= Pidyi 


tel 


It is assumed in the treatment by Hicks 
and by Samuelson in the books referred to 
that the transformation surface is differen- 
tiable, so that the maximum-profit posi- 
tion is defined by suitable marginal equali- 
ties, and that the result is a functicn, 
yeu ess pr) G@=1,..., n). 

Two remarks should be made at this 
point: 1) Clearly, if all prices are multi- 
plied by the same positive constant, the 
budget constraint for households is really 
unchanged, and hence so are the consumer 
demands. Similarly, the profits are multi- 
plied by a positive constant, so that the 
profit-maximizing choice of a firm is un- 
changed. Hence, the functions x,i(fi,... , 
pn) and y,/(pi,..-, Pn) are homogeneous 
of degree zero in their arguments. 2) The 
firms’ profits have to be treated as part - 
of the income of the households that own 
them. This causes a modification of the 
previous budget constraint for the indi- 
vidual, which I shall not spell out in sym- 
bols here but will refer to below. 

For any commodity 1, there will be some 
demands and some supplies at any given 
set of prices. Following Hicks, we will 
speak of the excess demand for commodity’ 
i as the sum over all individuals and firms 
of demands and supplies, the latter being 
taken negative. The demand by individual 
h is wai(pi,...) pa), so that the total 
demand by all households is, 


Do tail Pay. +5 pr) 
h 


The supply by households is the aggregate 
amount they have to begin with, i.e., 


a Pri 
h 


Finally, the aggregate supply by firms is, 
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DO Wilpr, i -s Pa); 
f ; 


some firms may be demanders rather than 
suppliers, but the sign convention assures 
that the above sum gives the aggregate 
net supply by firms, i.e., after cancelling 
out demands by one firm which are sup- 
plied by another. Hence, the market excess 
demand for commodity 7 is, x 


zilo «+ Pa) =D, tailpr..-y Pa) 
h i 
— > fri oa Sil Pry say Pn) 
h h 


Since each term is homogeneous of degree 
zero, so is the total, z;. Further, the satis- 
faction of the budget constraint for each 
individual also restricts the excess de- 
mand functions. Since for each individual 
the monetary value of expenditures 
planned at any set of prices equals the 
monetary value of his initial endowments 
` plus his share of the profits, we have in 
the aggregate that the money value of 
planned expenditures by. all households 
equals the money value of total endow- 
~ ments plus total profits, or, 


| Do de Pitai(Pry ..« 


; Pn) = 
kh deo) 
D LL pitas + D DS pipes (a, «+s Pn) 
h teal f wil 


or, from the definition of excess demand, 


> piailPr, Dayi pn) =0 


where the identity symbol reminds us 
that this relation, called by Lange (1942) 
Walras’ Law, holds for all values of the 
prices. 

The general equilibrium of the economy 
is then the set of prices which equate all 
excess demands to zero, ` 


_ Bi( Pr, » -s pn) = OG = 1,..., 0) 


These appear to be n equations in # un- 
knowns; but there are two off-setting com- 
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plications in the counting. On the one 
hand, since the equations are homoge- 
neous, no solution can be unique, since any 
positive multiple of all prices is also a 
solution. In effect, the equations really 
only determine the n—1 price ratios. On 
the other hand, the equations are not in- 
dependent; if n—1 are satisfied, then the 
nth must be ky Walras’ Law. 


II. The Need for Further Development 


There were, however, several directions 
in which the structure of general equilibri- 
um theory was either incomplete or in- | 
consistent with doctrines which had strong 
currency in economic theory. 

(1) There was no proof offered that 
the system oi equations defining general 
equilibrium had a solution at all; that is, 
it was not known that there existed a set 
of prices which would make excess demand 
zero on every market. This was the most 
serious unresolved problem. 

(2) The assumptions on production 
were not the same as those used in the 
analysis of production itself. In the latter, 
a common, though not universal, assump- 
tion was that of constant returns to scale; 
if any production process can be carried 
out, with given inputs and outputs, then 
the process can be carried out at any scale. 
That is, if the inputs are all multiplied 
by the -same positive number, then it is 
possible to preduce the same multiple of 
all the outputs. But in this case, there can- 
not be a unique profit-maximizing posi- 
tion for any set of prices. For suppose 
there were a position which yielded posi- 
tive profits. Then doubling all inputs and 
outputs is feasible and yields twice as 
great profits. Hence, there would be no 
profit-maximizing position, since any one 
could be improved upon. On the other 
hand, zero profits can always be obtained 
by having no inputs and no outputs. It 
can be concluded that, if prices are such 
that there is some profit-maximizing set 
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of inputs and outputs not all zero, the 
corresponding profits must be zero, and 
the same profits can be achieved by multi- 

. plying all inputs and outputs by any posi- 
tive number. 

Therefore, under constant returns to 
scale, there is never a single-valued func- 
tion, y;(p1,..., Px) defining inputs and 
outputs as a function of prices; rather, for 
any given set of prices, either there is no 
profit-maximizing input-output vector or 
else there is a whole ray of them. But then 
the notion of equating supply and demand 
must be redefined. 

Of somewhat ‘lesser importance in this 
regard is the fact that the transformation 
surface need not be differertiable in very 
plausible circumstances. A frequently held 
view was that production of a given output 
required prescribed amounts of each in- 
put; in some circumstances, at least, it is 


impossible to reduce the-need for one in- - 


put by increasing the amount of another. 
This is the fixed-coefficient technology. In 
this case, it can easily be seen that though 
the transformation surface is well defined, 
‘it is not differentiable but has kinks in it. 

(3) The relation between Pareto-effi- 
cient allocations and competitive equili- 
bria was less clearly formulated than 
might be desired. What had really been 
shown was that the necessary first-order 
conditions for Pareto efficiency were the 
same as the first-order conditions for maxi- 
mization by firms and individuals when 
‘the entire economy is in. a competitive 
equilibrium. 

(4) Actually, the condition for indi- 
vidual optimization (equating of marginal 
rates of substitution to price ratios) re- 
quired some modification to take care of 
corner maxima, It is obvicus to everyday 
observation that for each individual there 
- are some (indeed, many) commodities of 
which he consumes nothing. Similarly, for 
every firm, there are some commodities 
which are neither inputs to nor outputs 
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of it. But then the argument that the 
marginal rate of substitution must equal 
the price ratio for each individual breaks 
down. For consider an individual for whom 
the marginal rate of substitution of com- 
modity j for commodity ¢ is less than the 
price ratio, p;/p,, but the individual con- 
sumes nothing of commodity j. A small 
increase in the consumption of 7 with a 
compensating decrease in 7 to stay on the 


‘same indifference surfac2 would involve 


an increase in costs. The only way to 
achieve a decrease in cost without moving 
to a less preferred position would be to 


decrease the consumption of 7; but this is 


impossible, since consumption cannot fall 
below zero. It is true, however, that the 
marginal rate of substitu-ion of 7 for i can- 
not exceed the price ratic. 

Similarly, if one individual consumes 
nothing of commodity 7, it is possible to 
have Pareto efficiency with his marginal 
rate of substitution of j for t less than that 
for some other indiviuai. Since marginal 
rates of substitution dc not have to be 
equated across individuals either for. com- 
petitive equilibria or fcr. Pareto-efficient 
allocations, the relation between the two 


- concepts was seen to need further study. 


(5) Still another question is whether 
supply and demand are necessarily equal. 
Clearly, demand cannot exceed supply, for 
there would have to be unfulfilled de- 
mands. But as we look around us, we see 
that there are goods, i.e., flows which we 
prefer to have, which nevertheless are so 
abundant that we have 20 desire for more. . 
Air and sunlight come immediately to 
mind. Characteristically, such highly a- 
bundant goods are free; no price is charged 
for their use. 

This elementary obsarvation has been 
made a number of times by economists. A 
distinction was drawn between. scarce 
goods and free goods, the former alone being | 
the proper subject matter of economics. 
But it is easy to see frem a mathematical 
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viewpoint that the classification of goods 
in this way is not a given but depends on 
those parameters of the system which 
govern tastes, technology, and initial sup- 
plies. Suppose, for example, that we have 
two commodities, A and B, which serve 
as factors of production only. Suppose 
further it so happens that the two factors 
are always used together and always in 
the same proportion, sey, one unit of A 
with two units of B. Finally, suppose that 
A and B are not themselves produced 
goods but are natural resources available 
in equal quantities. Then clearly com- 
modity B is the bottleneck; commodity A 
is a free good inthe usual economic sense, 
since a small change in the quantity avail- 
able would have no effect on production. 
But this classification of the two goods into 
free and scarce is relative to the tech- 
nology and to the initial supplies of the 
two goods. If a technological innovation 
reduced the need for B so that one unit of 
A required the cooperation of less than 
one unit of B, B would become the free 
good, and A, the scarce one; and the same 
would happen if the initial supply of A 
were reduced, perhaps by some catastro- 
phe, to less than half of that of B. 

The conditions for equilibrium then 
have to be modified. We require now that 
excess demand be nonpositive and that, 
for any commodity for which it is negative, 
the price be zero. In symbols, 


ti(pi,..., Pa) SOG = 1,..., 0), 
if 


, Pn) <0, then p; = 0 


The commodities for which the inequality 
holds are the free goods. Equilibria in 
which there are free goods are referred to 
as corner equilibria. 

The problem just raised illustrates a 
general tendency in the evolution of gen- 
eral equilibrium theory for a shift from a 
local to a global analysis. If we consider 


Bit pr, oon 
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small shifts in the parameters which de- 
termine tastes, technology, and initial 
supplies, the classification of goods into 
free and scarce remains unchanged. Hence, 
from a local viewpoint, the list of scarce 
goods could legitimately be taken as given. 
We need not debate here the relative 
virtues of local and global analysis: clearly 
a global analysis is always preferable if it 
is possible, but a local analysis will normal- 
ly produce more specific implications. But 
it turns out that the first of the problems 
raised, that of the existence of equili- 
brium prices, cannot be handled at all 
except from a global viewpoint; and the 
redlizetion of the possibility of corner 
equilibria turned out to be an indispens- 
able step in the development of an exis- 
tence proof. 

-To avoid a misinterpretation of this 
list of the needs for further development, 
two points should be stressed: 1) the gen- 
eral aims and structure of general equili- 
brium theory have remained those already 
set forth by Hicks, and the subsequent 
development would have been impossible 
and indeed meaningless except on his 
foundations; 2) I have summarized here 
only the most general and foundational 
aspects of the work of Hicks and Samuel- 
son, since those are most relevant for my 
present purpose, but the primary interest 
of both was rather in the laws of working of 
the general equilibrium system, results 
not summarized above, than in the ques- 
tions of existerce and the like. 


IV. The German Language Literature 


We must turn from the Anglo-American 
work to a variant strand of neoclassical 
though?, published primarily in German, 
and written to a considerable extent by 
mathematicians rather than economists. 
The whole literature might be described as 
an extended commentary on a formula- 
tion of general equilibrium theory by 
Cassel (1918), a statement rather different 
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in nature from that of Hicks. In particu- 
lar, maximizing behavior hardly appeared 
in Cassel’s model.. With regard to indi- 
vidual consumers, Cassel also assumed 
that the demand of individual households 
was a function of prices; he did not, how- 
ever, seek to derive this demand from a 
preference or utility maximization. With 
regard to production, he assumed a fixed- 
coefficient technology, so tiat there was 
in effect no scope for profit maximization 
by firms; the demands foz inputs were 
completely defined by the outputs, inde- 
pendent of prices. More explicitly, Cassel 
differentiated commodities into produced 
goods and primary factors, zhe two classes 
being assumed distinct. Ind:-viduals owned 
initially only primary factors, and they 
demand only produced goods. Produced 
goods were made by inputs of primary 
factors; let ai; be the amount of factor j 
used in the production of one unit of good 
i. Let P be the set of produced goods, F, 
that of factors. 

At any set of prices, the total demand 
for produced good is, 


2 tai(Pr, Ce) pe) = Vi; 
k 


the demand for factor j by the industry 
producing good 7 is then a,,;, and the 
total demand for factor j is obtained by 
summing this demand over all producing 
industries. On the other kand, the initial 
supply of factor j is oa a; so that the 
condition for equality of supply and de- 
mand for factor 7 is, 


De fag = D tysi 
h iGP 


As j varies over F, we hive a system of 
linear equations in the xs. Now von 
Stackelberg (1933) observed. that this sys- 


tem might easily have no solution, for | 
example, if there are more factors than 


produced goods. 
Cassel completed the system by using 
the condition that, under constant returns 
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to scale, there must be zero profits. Then, 
for each produced good, the price must 
equal the cost of the factors used in making 
one unit, or 
p= DL apiti E P) 
IEF 

About contemporaneously with von Stack- 
elberg, Neisser (1932) showed that it 
could easily be true that the complete 
Cassel system could be satisfied only if 
some factor prices were negative. 

It was at this point that the Viennese 
banker and amateur economist, K. Schles- 
inger (1933-34), decisively affected the 
subsequent discussion. He observed that 
the criticisms raised by von Stackelberg 
and by Neisser could be met by recogniz- 
ing the possibility of corner equilibria, 
particularly with regard to primary fac- 
tors. Some may simply be superfluous and 
have to be regarded as free goods. Thus, 
the equality of supply and demand for 
factors has to be replaced by the following 
conditions: 


tee E Qij, © pr =O 
h i&P 


if the strict inequality holds (JEF). 
With this amendment, Schlesinger con- 
jectured, it could be shown that there 
existed an equilibrium in which all prices 
are nonnegative. He interested the mathe- 
matician Abraham Wald in this problem, 
and the latter showed in a brilliant series 
of papers (1933-34, 1934-35), summarized 
in 1936, that equilibrium indeed existed, 
though rather strong assumptions had to 
be made and the analysis was confined to 
variations of the Cassel model. Wald’s 
reasoning was formidably complex, and his | 
work published in a German language 


‘mathematics journal; it was only some ten 


years later that American mathematical 
economists began to be aware of it. 

Within the same period, the mathe- 
matician John von Neumann published . 
a paper (1937) which had in the longer 
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„run a deeper impact, though its subject 
matter was less relevant. This was a de- 
velopment of Cassel’s model of steady 
growth of the economy. The aim was to 
show the existence of a growth path with 
maximum proportional expansion in all 
commodities. From an economic point of 
view the model was somewhat strange in 
that there was no consumption at all; the 
outputs of one period were inputs into 
activities which generated the outputs of 
the next period. There were three note- 
worthy points which had great influence 
on the development of general equilibrium 
theory: 1) The structure of production 
was characterized in a novel way. It was 
assumed that there were a fixed set of 
activities, each being characterized by a 
vector of possible inputs and outputs and 
each being technologically capable of 
operation at any scale. This generalized 
the fixed-coefficient model, in which there 
was one activity for each output. The 
feasible combinations of .activities were 
those for which the total usage of each 
input did not exceed the amount avail- 
able from previous production. 2) The 
maximum growth path could be character- 
ized as a sort of competitive equilibrium, 
in the sense that it was mathematically 
possible and meaningful to introduce a new 
set of variables, which could be regarded 
as prices. Any activity that was run at 
all yielded zero profits; other activities 
yielded zero or negative profits. Hence, 
the choice of activity levels could be de- 
scribed as profit-maximizing, where the 
maxima may involve some corners. Fur- 
ther, the price of any commodity for which 
the demand as input fell short of the 
amount available had to be zero; hence, 
‘the competitive equilibrium could require 
corners. 3) The method cf proof of the 
‘ existence of prices and relative quantities 
‘which yielded a maximum growth rate 
required the use of a tool from combina- 
torial topology, a generalization of Brouw- 
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er’s fixed point theorem. From a mathe- 
matical viewpoint, the existence of equili- | 
brium in the von Neumann growth model 
was a generalization of the minimax 
theorem for zero-sum two-person games, 
which von Neumann had studied a few 
years earlier. The interest in game theory 
following the publication of the great 
bcok of von Neumann and O. Morgen- 
stern (1944) was a strong collateral force 
in introducing new mathematical tech- 
niques, particularly in the theory of con- 
vex sets, into general equilibrium theory. 

A simplification of von Neumann’s 
fixed point theorem was developed a few 
years later by S. Kakutani (1941) and has 
become the standard tool for proving 
existence theorems. Let us review briefly 
the fixed point theorems of Brouwer and 
Kakutani. Recall that a set of points is 
said to be compact if it is closed and 
bounded and to be convex if every line 
segment joining two points of the set lies 
entirely within the set. Let C be a compact 
convex set. Le: f(x) be a vector function 
which assigns to every point of C a point 
of C. Then Brouwer’s theorem asserts that 
if the mapping f(x) is continuous, then 
there is at least one point, x*, which is 
mapped into itself, i.e., for which f(x*) 
=y", E 

In the indicial notation which we have 
used hitherto, we have n real-valued 
functions f;(4,..., £a) of n variables. If 
these functions are continuous and if the 
point (f1,..., fn) lies in some compact 
convex set C whenever (%,..., £a) lies 
in that set, then the system of equations, 
fi(%,..., %n)=%;, has at least one solu- 
tion in C. 

The relevance of such a mathematical 
tool to the problem of existence is obvious. 
However, we have already noted above 
that once we permit constant returns to 
scale, we have to allow for the possibility 
that the profit-maximizing choice of pro- 
duction process may be a whole set, all 
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equally profitable, for some given set of 
prices. Hence, instead of dealing with 
functions, we need to concern ourselves 
with the more general notion of a point- 
to-set mapping, or correspondence, as it is 
sometimes termed. Kakutani’s theorem 
deals with this more general situation. To 
every point x= (xı, . . . , %,) in a compact 
convex set C, we associate a subset of C, 
say ®(x). We say that x* is a fixed point 
of this correspondence if the point 2x* 
belongs to the set associated with «*, i.e., 
to B(x*). 

Kakutani’s theorem tells us that such 
a fixed point will exist if two conditions 
are fulfilled: for each x, @(x) is a convex 
set; and as x varies, Ẹ#(x) is continuous in 
a certain sense, more technically, that it 
has the property known as upper semi- 
continuity. 


V. Pareto Efficiency, Competitive - 
Equilibrium, and Convexity 


My own interest first centered on the 
relations between Pareto efficiency and 
competitive equilibrium. In particular, 
there was considerable discussion among 
economists in the late 1940’s about the 
inefficiencies resulting from rent control 
and different proposals for arriving at the 
efficiency benefits of a free market by one 
or another transition route. Part of the 
informal efficiency arguments hinged on 
the idea that under rent control people 
were buying the wrong kind of housing, 
say, excessively large apartments. It 
struck me that an individual bought only 
one kind of housing, not several. The 
individual optima were at corners, and 
therefore one could not ecuate marginal 
rates of substitution by going over to a 
free market. Yet diagrammatic analysis 
of simple cases suggested to me that the 
traditional identification of competitive 
equilibrium and Pareto efficiency was cor- 
rect but could not be proved by the local 
techniques of the differential calculus. 
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I soon realized that the theory of convex 
sets, and, in particular, the separation 
theorem, was the appropriate tool. Start 
with a Pareto-efficient allocation, and con- 
sider all logically possible allocations 
which would be preferred to it by every- 
one. Of course, no such allocation can te 
feasible; otherwise the allocation we 
started with would not be Pareto efficient. 
Each such allocation is a statement of 
demand or supply of each commodity by 
each individual or firm. Hence, by adding 
up over individuals and firms, with ‘ap- 
propriate attention to signs, we can define 


the excess demand for each commodity. 


Let Z be the set of all excess demand vec- 
tors (z,..., Za) generated this way. 
Since they are all infeasible, it must be 
true for each one that there is positive 
excess demand for at least one commodity. 
In the language of set theory, the set Z 
is disjoint from the nonpositive orthant, 
i.e., the set of vectors (%,...., Za) such 
that 2,0 for all i. 

The separation theorem for convex sets 
asserts that if two convex sets are disjoint, 
there is a hyperplane which separates 
them, so that one set is on one side and 
the other set on the other. In symbols, 
if C, and C; are disjoint convex sets in 
n-dimensional space, there exists numbers 
p: (i=1,..., n), not all zero, c, such that 
7.1, pai ze for all x=(m,..., £a) in 
Ci, Fra pixı<c for all y in C}. Let us 
apply this theorem to the present case. 
The nonpositive orthant is obviously a 
convex set; let us assume for the moment 
that Z is convex. Then we can find num- 


bers ġ; (i=1,..., n), not all zero, c such 
that, 
>. pne for z = (2... , Za) in Z, 
iml 


> pai Se if z; S 0 for alli 


teal 


From the second condition, it can easily 
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be seen that we cannot have p:<0 for any 
i. Hence, p; is nonnegative for all ¢ and 
(since there is at least one nonzero p;) 
positive for at least one i. This is custom- 
arily expressed by saying that the vector 
p=(p1,... 5 Pa) is semi-positive. 

It follows that, 


SY paS0 ifs, S 0’ for alli, 

teal 
and therefore we can assume without loss 
ee c<0. On the other hand, if we set 

=0 for alli, we see that c20. Hence, we 
can set c=0. 

The conditions for a Pareto-eflicient 

allocation then become, 
for z in Z, p semi-positive 


2 pzz 0 

i=1 

Let z°=(2,..., 2°) be the vector of 
excess demands defined by the Pareto- 
efficient allocation under consideration. It 
is feasible, so that 2 <0, all 7, and there- 
fore, 


= 0 
v3 Pi s 0 
i=l 
Now assume, as is usually reasonable, 
that there are points in Z as close as one 
’ wishes to 2°. Then clearly we must have, 


J i = 0, 
p 


iel 


and hence, since 2<0, all i, p,;20, all z, 
that, 

n 0 

if 2; < 0, pr =90 
We begin to see that a Pareto-efficient 
allocation is an equilibrium of supply and 
demand in the generalized sense which 
includes corners. 

We also see that, 


for z in Z 


D pilai — z) 20 
i=1i 
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Let us go back to the definition of 
excess demand, as a sum of individual 
anc. firm demands and supplies. 


= Dean Do im — DE 
k h f 


where y;(y, .. . ; Vn) is a technologically 
possikle vector of inputs and outputs for 
firm f and x= (£r... £an) is a possible 
veccor of consumptions for individual A. 
In particular, the excess demands defined 
by the Pareto-efficient allocation can be 
written in this form, 


= en- Ein- Dy: 
h h f 


and then, if z belongs to Z, we must have, 
for each h, that the consumption vector of 
individual h, (Xa, ..., Lan) is preferred to 
that under the Pareto- efficient allocation 
(sf,,..., ¢,). Then, 


{on n 
Si tens pian) 
h N deol i=l 
aS, a 2 Pyri — 3 pos) & 0 = 
deal i=] 


if, fcr each A, x, Is preferred by individual 
h to x. 

Now the elementary point about this 
inequality is that the variable vectors x, 
yy are independent of each other. It is not 
hard to see that this inequality can hold 
only if it holds for each individual and each 
firm separately. Her a firm f, this means 
that, 


n 0 n 
D ban Z Do pin 
i=l 


iml 


for all possible y, 


that is, if we interpret the p,’s as prices, 
each firm is maximizing its profits. The 
corresponding interpretation for individ- 
uals ‘s somewhat less simple; it is that the 
consumption vector prescribed by the 
giver Pareto-efficient allocation is the 
cheapest way of deriving that much satis- 
faction, 
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Taken altogether, it has beén shown that 
if Z is.a convex set, the Pareto-efficient 
allocation can be achieved as a competitive 
equilibrium of the market, in the sense that 
prices and a suitable initial allocation of 
resources can be found such that each 
individual is achieving his satisfaction 
level at minimum cost, each firm is maxi- 
mizing profits, and the markets are all in 
equilibrium in the generalized sense which 
permits corner equilibria. 

The need to assume tha: Z is convex 
puts in sharper focus the convexity as- 
sumptions which had always implicitly un- 
derlain neoclassical theory. The convexity 
of Z could be derived from the following 
two assumptions: 1) for each individual, 
the set of consumption vectors preferred 
to a given vector is convex; 2) for each 
firm, the set of technologically possible 
vectors is convex. 

The result states that, under suitable 
convexity conditions, a necessary condi- 
tion for an allocation to be Pareto efficient 
is that it be realizable in the market as a 
competitive equilibrium. A by-product of 
the investigation was the proof of the con- 
verse theorem: a competitive equilibrium 
is always Pareto efficient, and this theorem 
is true without any convexity assumption. 

These results were embodied in Arrow 
(1951a). But the idea that the theory of 
convex sets was the appropriate tool was 
clearly in the air. While I was working at 
Stanford, Gerard Debreu (1951) obtained 
very much the same results at the Cowles 
Commission for Research in Economics at 
Chicago. 


VI. The Existence of Competitive 
Equilibrium 
Again working independently and in ig- 
norance of each other’s activities, Debreu 
and I both started applying Kakutani’s 
fixed point theorem to che problem of 
existence. In this case, we exchanged manu- 
scripts in sufficient time to realize our 
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common efforts and also to realize the need 
for relaxing an excessively severe assump- 
tion we had both made (Arrow and Debreu 
(1954)). 

An essential precondition for our studies 
was the basic work of Tjalling Koopmans 
(1951) on the analysis of production in 
terms of activity analysis. In this he ex- 
tended von Neumann’s work into a sys- 
tematic account of the production struc- 
ture of the economy. He saw it as a set of 
activities, each of which could be operated 
at any level but with the overall levels con- 
strained by initial resource limitations. 
The crucial novelty was the explicit state- 
ment of the assumptions which insured 
that the feasible set of outputs would be 
bounded for any finite set of initial -re- 
sources. It turned that this limitation is a 
“global” property. That is, conditions on 
the nature of individual activities (for ex- 
ample, that every activity had to have at 
least one input) were not sufficient to in- 
sure the boundedness of the economy as a 
whole. It was necessary to require that no 
combination of activities as a whole per- 
mitted production without inputs. 

The first question is the definition of 
equilibrium when the behavior of firms is 
described by a correspondence rather than 
a function. For simplicity, I will continue 
to assume that the decisions of individual 
consumer + can be represented by single- 
valued functions of prices, a(p). A set of 
prices defines a competitive equilibrium if 
supply and demand balance on each mar- 
ket, including the possibility of corners, 
with some choice of the profit-maximizing 
input-output vector for each firm. For- 
mally, we will say that a price vector p*, 
an input-output vector y* for each firm, 
and a consumption vector, xf = x,(p*), for 
each individual together constitute a com- 
petitive equilibrium if the following condi- 
tions hold: 

(a) p* is semi-positive; 

(b) for each commodity i, 
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(c) for any commodity for which the 
strict inequality holds in (b), we 
must have pf=0; 

(d) yf is one of the input-output vec- 
tors which maximizes profits, 
11 pty, among all the input- 
output vectors technologically pos- 
sible for firm f. 


It is, of course, understood that the 
demand function for individuals, aa(p) is 
defined, as before, as the most preferred 
consumption pattern consistent with the 
budget constraint, 


yy, pita S Z Pikna: 

t=] teal 
for the present purposes, I will ignore the 
possibility that individuals’ incomes also 
include profits; this modification can be 
handled at the cost of some analytic com- 
plexity but no true difficulty. 

It will be assumed 1). that the set of 
possible input-output vectors for any firm 
is convex, and 2) the individual demand 
functions are continuous; this assumption 
will be discussed again below. 

Since the total production possibilities 
of the economy are bounded, it can be 
shown there is no loss of generality in 
assuming the set of possible input-output 
vectors for each firm is bounded (actually, 
we assume the set to be compact). Then 
for any set of prices there is at least one 
‘profit-maximizing input-output vector, 
but in general there may be a whole set 
of them, say Y;(p). However, this set is 
certainly convex and further, as p varies, 
the correspondence so defined is upper 
semi-continuous. 

Define an excess demand correspondence 
as follows: For each f, consider any possi- 
ble selection of a vector yy from the profit- 
maximizing correspondence Y;(p). For 
each such selection for each firm, form the 
excess demand for each commodity for the 
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entire economy, 


a= Do tail) — Dive Èo ari 
k f h 

Let Zip) be the set of all vectors (z, ..., 
z,) which can be formed by all possible 
selections of the vectors yy from the profit- 
maximizing correspondence Y;(p), the 
selections for different firms being made 
independently of each other. It is not hard 
to siow that Z(p) is convex for each p and 
is an upper semi-continuous correspond- 
ence for p as a variable. It is also true and 
important that Walras’ Law holds; that 
is, if z belongs to Z(p), then 


> pz = 0 


i=l 


The correspondence Z(p) assigns to 
each price vector a set of excess demands; 
an equilibrium price vector p* would be 
one such that 2(p*) has at least one ele- 
men: for which z: $0, all 7. We now intro- 
duce a mapping from excess demands; 
very roughly, we want low excess demands 
to have low or more precisely zero prices. 
Since the whole system is homogeneous of 
degree zero in the prices, the general level 
of the prices can be set arbitrarily with no 
loss of generality. It will be assumed then 
that 


dpi = 1 

teal, 
Since prices are semi-positive, it is also 
assumed that ¢;20, all ¿; the set of price 
vectors satisfying these conditions will be 
denoted by P, the price simplex. Then we 
define the following correspondence, as- 
signirg to each vector of excess demands, a 
subset of the price simplex: for any z= (a, 
<.. Zn let 2 be the largest of the com- 
ponerts 2;; then define P(z) to be the set 
of price vectors in the unit simplex for 
which ~,=0 for all commodities ¿ for which 
2:<#. In words, total prices must add up 
to one, but this total is to be distributed 
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only over those commodities with maxi- 
mum excess demand. This vule is some- 
what artificial, but it suffices for the proof. 

Consider the set of all pairs (z, p) of 
vectors, one an excess demand vector and 
one a price vector. To any such pair we 
assign a set of pairs, Z(f) x P(z) (for any 
pair of sets, S, T, the notation S x T means 
the set of ordered pairs of vectors obtained 
by taking any vector from 5 followed by 
any vector from T). With some further 
argument, it can be shown that Kaku- 
tani’s theorem applies. The mapping of 
pairs has a fixed point, (z*, p*) belonging 
to Z(p*) x P(z*). By definition, 


EAH), p* E P) 


Let z* be the largest component of 
g¥=(et,..., 2). Then pf=0 for 2* <3". 
Therefore, 


x k * * 
pizi = pis 


By Walras’ Law, 


0= Di pin = Di pe 
A i=] tal tal 

since the largest excess demand is zero, 
all excess demands are ncnpositive, and 
therefore p* is indeed an equilibrium price 
vector. 

Many variations of this argument are 
possible and are illuminating in different 
ways. Independently of my work with 
Debreu, Lionel McKenzie (1954) proved 
the existence of equilibrium; he simply as- 
sumed the existence of supply and demand 
functions rather than analyzing them in 
terms of the underlying >roduction and 
consumption structures. For systematic 
‘presentations of the existence theorems 
for.competitive equilibrium, see Debreu 
(1959) and Arrow and Hahn (1971, chs. 
2-5). l 
` -There is one loose end that should now 
be picked up. It bas been assumed that 
the demand functions of the individual 
are continuous. But one of the surprisirg 
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discoveries that Debreu and I made in the 
course of our study was that even under 


‘all the usual strong assumptions about the- 


behavior of individuals, this cannot be true 
everywhere in the price simplex except 
under very artificial conditions. The 
trouble is that the individual’s income also 
depends upon prices, and if the prices of 
those commodities which the individual 
owns originally fall to zero, his income falls 
to zero. When some prices and income are 
zero, however, the demand for the now- 
free goods may jump discontinuously. To 
illustrate, suppose an individual owned 
initially only one good, say, labor. So long 
as the price of that good was positive, he 
might retain some for his own use, but in 
any case could never consume more than 
he had initially. But when the price fell 
to zero, he could demand the same labor 
from others and in any amount he chooses. 

The existence of competitive equili- 
brium then does depend on assumptions 
which insure that for each individual there 
is at least one commodity he owns initially 
which is bound to have positive value. I 
will not state these assumptions here; the 
original set in Arrow-Debreu has been 
refined through the work of Gale (1957), 
McKenzie (1959, 1961), and Arrow and 
Hahn (1971, ch. 5, section 4). 


VII. General Equilibrium and Uncertainty 


Once the broad approach to the analysis 
of existence was set, it could be applied 
in many different directions. One was the 
analysis of models which represented in 
one. way or another imperfections in the 
competitive system. The requirement of 
proving an existence theorem in each case 
leads to the need for a rigorous spelling 
out of assumptions, a requirement which 
seems to be proving very fruitful. Much of 
this work is now going on, in such areas 
as the analysis of futures markets, expec- 
tations, and monetary theory, but time 
does not permit comment on what is in 
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any case a rapidly changing field. 

Another approach is to retain the com- 
petitive assumptions but interpret them 
in new contexts. One example of this is the 
extension of general equilibrium theory to 
uncertain outcomes (Arrow (1953); De- 
breu (1959, ch. 7)). Suppose there is some 
uncertainty in production due, for exam- 
ple, to the weather. One type of weather 
will benefit one kind of producer and injure 
another, while another type will do the 
opposite. If we assume that individuals 
are averse to risk, there is room for a 
mutually profitable trade in insurance: 
Even apart from risk aversion, individuals 
and firms in planning for an uncertain 
future may want to make sure that their 
demands and outputs are mutually com- 
patible. Thus, if there is uncertainty about 
the supply of grain, a miller may prefer to 
make future contracts for labor contingent 
on that uncertainty. 

We take from the theory of probability 
the concept of a state of the world, which is 
a description of the world so precise that 
‘it completely defines all initial holdings of 
goods and all technological possibilities. 
Uncertainty is not knowing which state 
will in fact hold. The initial holdings of 
commodity i by individual % if state s 
should hold can be designated by fh... 
Similarly, the set of possible input-output 
vectors for a firm may depend upon the 
state s; let Y= (Yrs; >. - , Yna) be a pos- 
sible input-output vector for firm f if s is 
the state. 

The feasibility of any allocation will 
then depend upon the state s, and there- 
fore commitments to consumption and 
production must vary similarly. Hence 
the decision by any individual must be a 
separate vector Xas™ (41a)... Xnns) for 
each state s. But clearly it is optimal for 
all concerned to make all these decisions 
simultaneously, in advance of knowing 
which state of the world will in fact pre- 
vail; itis this advance decision which 
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permits the possible gains from insurance, 
from the reduction in risk bearing. Hence, 
we should really think of the vector x, 
which, for fixed k, contains components 
Xais Where i and s range over commodities 
and states of the world, respectively. 

What we are led to is considering the 
same physical commodity in. different 
states of the world as economically differ- 
ent commodities. The procedure is exactly 
analogous to Hick’s analysis of present 
and future goods (1939); the same physi- 
cal commodity at different points of time 
define different commodities. 

Tae whole previous analysis can then 
be applied, with a suitable reinterpreta- 
tion. Commodities in the ordinary sense 
are replaced by contingent commodities, 
promises to buy or sell a given commodity 
if, and only if, a certain state of the world 
occurs. The market will then determine 
contingent prices. Clearing of the markets 
means clearing of the contingent markets; 
the commitments made are sufficiently 
flexible so that they can always be satis- 
fied. 

It should be noted that preference order- 
ings over vectcrs of contingent commodi- 
ties contain elements of judgment about 
the likelihoods of different states of the 
worlc as well as elements of taste in the’ 
ordinary sense. Other things being equal, 
one wil’ invest less heavily in a demand 
contingent upon a state deemed unlikely. 

One can work out the implications of 
this model. Clearly, the contingent com- 
modities called for do not exist to the 
extent required, but the variety of securi- 
ties available on modern markets serves as 
a partial substitute. In my own thinking, 
the model of general equilibrium under 
uncertainty is as much a normative ideal 
as an empirical description. It is the way 
the actual world ditfers from the criteria 
of the model which suggests social policy 
to improve the efficiency with which risk 
bearing is allocated. 
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In fact, it is not a mere empirical acci- 


dent that not all the contingent markets . 


needed for efficiency exist, but a necessary 
fact with deep implications for the work- 
ings and structure of economic institutions. 
Roughly speaking, information about par- 
ticular events, even after they have oc- 
curred, is not spread evenly throughout 
the population. Two people cannot enter 
into a contract contingent on the occur- 


rence of a certain event or state if only — 


one of them in fact will know that the 
event has occurred. A particular example 
of this is sometimes known as “moral 
hazard” in the insurance and economic 
literature. The very existence of insurance 
will change individual behavior in the 
direction of less care in avoiding risks. The 
insurance policy that would be called for 
by an optimal allocation cf risk bearing 
would only cover unavoidable risks and 
would distinguish their effects from those 
due to behavior of the individual. But in 
fact all the insurer can observe is a result, 
for example, a fire or the success or failure 
of a business, and cannot decompose it into 
exogenous and endogenous components. 
Contingent contracts, to speak generally, 
can be written only on mutually observed 
events, not on aspects of the state of the 
world which may be known to one but not 
both of the parties. 

~ Although I cannot argue the point here, 
I would hold that the allocational difficul- 
ties arising from the inequality in informa- 
tion are of importance in such diverse 
fields as medical care and racial discrimi- 
nation (see Arrow (1963, 1972)). The 
difficulty of achieving optimal allocation 
of risk bearing because ol differences in 
information was first stated in a general 
form by Roy Radner (1968). 


VIII. The Theory of Social Choice — 


General competitive equilibrium above 


all teaches the extent to which a social. 


allocation of resources can be achieved 
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by independent private decisions coordi- . - 
nated through the market.. We are assured 


indeed that not only can an allocation be `.. 
achieved, but the result will be Pareto’. ` 


efficient. But, as has been stressed, there 
is nothing in the process which ‘guarantees 
that the distribution be just. Indeed, the’: ` 
theory teaches us that the final allocation ` 
will depend on the distribution of initial 
supplies and of ownership ‘of firms. If we 
want to rely on the virtues of the market . 


but also to achieve a more just distribu- . 


tion, the theory suggests the strategy of. 
changing the initial distribution . rather 


than interfering with the allocation pro- . l 


cess at some later stage. 

Thus even under the assumptions most 
favorable to decentralization of decision 
making, there is an irreducible need. for a 
social or collective choice on distribution. 
In point of fact, there are a great many 
other situations in which the replacement 
of market by collective decision making is 


necessary or at least desirable. In their . ` 


different ways, both: political scientists 
and economists have discussed the neces- 
sary role of the state. Among economists, - 


these discussions have revolved around .., ` 
the concepts of externalities, increasing , D 


returns, and market failure; the clarifica- ` 
tion and application of these ideas have . 
been among the major achievements of 


modern economic thought, but I have time i i 


now merely to recall them to you as help-: 
ing to create the need for normative and 
descriptive analysis of collective decision’ 
making. . 

In the context of social: choice; “each 
individual may be assumed to have a 
preference ordering over all possible social 
states. This ordering expresses not only - 
his desire for his own consumption but also 


social attitudes, his views on justice’ in ` 


distribution or on benefits to others from 
collective decisions. The ordinalist view- 
point forbids us from ascribing a definite -` 
quantitative expression to this preference, _ 
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at least a quantitative expression which 
would have any interpersonal validity. 

Classical utilitarianism specifies that 
choices among alternative social states be 
judged in terms of their consequences for 
the members of the society; in the present 
terminology, this means in terms of the 
individual preference scales for social 
_ choices. This is obviously not a sufficient 
basis for choice in view of the diversity 
of individual preferences. It is implicit 
in classical utilitarianism and explicit in 
Bergson’s work that there is a-second level 
at the individual judgments are aggregated 
into what might be termed a welfare judg- 
ment. 

Thus the formation of welfare judg- 
ments is logically equivalent to what I will 
call a constitution. Specifically, a constitu- 
tion is a rule which associates to each 
possible set of individual preference order- 
ings a social choice rule. A social choice 
rule, in turn, is a rule for selecting a social- 
ly preferred action out of any set of alterna- 
tives which may be feasible. 

So far, I would hold that the description 
of a constitution is a tautology, at least 
if we start from the view that social choice 
has to be based on the individual prefer- 
ence orderings. The real question is what 
conditions are to be imposed on the con- 
stitution. ; 

One condition, which is already con- 
tained in Bergson’s work, is that for any 
given set of individual preferences, the 
social choice rule definec by them shall 
satisfy the technical conditions of an or- 
dering; that is, that all possible alternative 
social states should be capable of being 
ranked and then the! social choice from 
` any particular set of alternatives should be 
the most preferred alternative, according 
to the ordering, in the available set. This 
is. sometimes called the condition of Collec- 
tive Rationality. 

A second condition, again in agreement 
with Bergson, is the Pareto principle; the 
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social choice process shall never yield an 
outcome if there is another feasible alter- 
native which everyone prefers according 
to his preference ordering. 

A third hardly controversial condition is _ 
that of Non-Dictatorship; the constitu- 
tion shall not be such that there is an 
individual whose preferences automatically 
become those of sociéty regardless of any- 
one else’s preferences. 

The fourth condition which I have sug- 
gested, that of the Independence of Ir- 
relevant Alternatives, is more disputable, 
though I would argue that it has strong 
pragmatic justification: the social choice 
made from any set of alternatives will 
depend on only the orderings of individuals 
among alternatives in that set. To see 
what is at stake, suppose that a society 
has to make a choice among some alterna- 
tives and does so. After the decision is 
made, an alternative which has not pre- 
viously been thought of is mentioned as a 
logical possibility, although it is still not 
feasible. The individuals can expand their 
preference orderings to place this new 
alternative in its place on their ranking; 
but should this preference information 
about an alternative which could not be 
chosen in any case affect the previous 
decision? 

Any form of voting certainly satisfies 
the condition of Independence of Irrele- 
vant Alternatives; the preferences of vo- 
ters as between candidates and noncandi- 
dates or as between noncandidates are, of 
course, never asked for or taken into ac- 
count. 

It turns out (Arrow (1951b, 1963b)) 


. that these four reasonable sounding re- 


quirements are contradictory. That is, if 
we devise any constitution, then it is 
always possible to find a set of individual 
orderings which will cause the constitution 
to violate one of these conditions. In one 
special form, this paradox is old. The 
method of majority voting is an appealing 
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method of social choice. Like any other 
voting method, it satisfies Independence 
of Irrelevant Alternatives and certainly 
the Pareto principle and the condition of 
Non-Dictatorship. But as Condorcet 
pointed out as far back as 1785, majority 
voting may not lead to an ordering. More 
specifically, intransitivity is possible. Con- 
sider the following example. There are 
three alternatives x, y, and z, among which 
choice is to be made. One-third of the 
voters have the ranking x, y, z; one-third, 
the ranking y, z, x; and one-third, the 
ranking z, x, y. Then a majority of the 
voters prefer x to y, a majority prefer y to 
z, and a majority prefer z to x. Unfor- 
tunately, this result is not due to a re- 
movable imperfection in the method of 
majority voting. The four conditions on 
social choice are mutually contradictory. 

The philosophical and distributive im- 
plications of the paradox of social choice 
are still not clear. Certainly, there is no 
simple way out. I hope that others will 
„take this paradox as a challenge rather 
than as a discouraging barrier. 
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Capital Importation and Sectoral Devel- 
opment: A Model Applied to Postwar 
Puerto Rico 


By Joun J. Minco* 


This paper represents an attempt to 
bridge two separate areas of inquiry. 
There exists a body of literature which 
analyzes capital movements in terms of 
the response of the world capital market 
to the growth, investment, and savings 
levels of open economies (see articles by 
George Borts (1964, 1968). Borts and 
Kenneth Kopecky, James Ingram, Harry 
Johnson, and Philip Neher). This litera- 
ture has tended to ignore the sectoral 
aspects of industrial development, par- 
ticularly the effects oi interral labor mo- 
bility on the development of industrial 
sectors in capital importing regions. In- 
quiry into labor allocation and its impact 
on growth has generally been reserved for 
the analysis of closed dual economies (see 
articles by J. C. H. Fei and Gustav Ranis 
(1963, 1966), Dale Jorgenson, Arthur 
Lewis, and Michael Todaro). In these 
models, the migration of labor from a low- 
wage, low-productivity traditional agri- 
culture sector to a high-preductivity in- 
dustrial sector becomes the key element in 
the development process. The dual econo- 
my literature, however, has generally re- 
tained the assumption that additions to 
the capital stock are financed solely from 
domestic savings and that physical capital 
may not be imported from outside the 
economy. 

In this paper the dual economy is ana- 

* Economist, Board of Governors. Federal Reserve 


System. I wish to thank an anonymous referee for 
comments made on an earlier draft. 
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lyzed under the assumptions that it can 
trade on world commodity markets and 
borrow on world capital markets; and we 
examine the growth process as such an 
economy undergoes industrialization, that 
is, a reallocation of labor toward a more 
capital-intensive sector. The model pre- 
sented will be tested against the experi- 
ence of postwar Puerto Rico. 


I. Closed and Open Models 
of Development 


The output growth of the closed econo- 
my depends on technological change, sav- 
ings, and the growth ‘of the labor force. 
The closed dual economy is seen to de- 
velop through the transfer of labor from 
agriculture to industry. In some models, 
agricultural labor is physically redundant 
in the sense of having zero or negative 
marginal productivity; in others it trans- 
fers as a consequence of technological 
improvements which raise per capita agri- 
cultural output above demand. In either 
approach, the worker is equipped with 
machines when he transfers, such machines 
provided first by the savings of land 
owners and later by the savings of entre- 
preneurs. 

Once in existence, the industrial sector 
of a closed economy grows at a rate which 
is constrained by the rate of savings in 
the economy and by the rate of technical 
progress in agriculture. Savings provide 
the necessary funds for capital accumula- 
tion, and the rate of tecknical progress in 
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agriculture determines the rate at which 
farm labor can be released for work in the 
industrial sector.' 

In contrast, the output growth of the 
open economy depends on foreign markets 
for exports and on foreign savings. The 
demand for the economy’s output is not 
constrained by the earnings of domestical-, 
' ly owned factors of production. Foreign de- 
mand for exports will make it profitable 
to produce for a world market. Moreover, 
foreign savings permit workers to be 
equipped at a faster rate than reliance on 
domestic savings alone. i 

As in the closed, dual models, reálloca- 
tion of labor toward a capital-intensive 
(hence, high labor productivity) industrial 
sector raises overall per capita output. 
However, as labor migrates to the capital- 
using sector, the marginal productivity 
of capital rises, the level of investment 
rises, and the open economy borrows more. 
Simultaneously, capital purchases (financed 
by foreign borrowing) contribute to high 
labor productivity and high wages in the 
_ industrial sector, which are necessary as 

an impetus to the reallocation of labor. 
Long-term borrowing and intersectoral 
labor migration, therefore, are closely re- 
-lated within the growth process. 

' The income or Gross National Product 
of the open economy is not equal to its 
` output (Gross Domestic Product). The 
difference is the return flow of interest and 
dividends on borrowed capital, Net Fac- 
tor Income (VFI). NFI is an element of 
the balance of payments on current ac- 
count, and it grows over time with the 
country’s indebtedness. A number of 
writers (see articles by Walter Salant, 


1 Technical progress in agriculture serves a dual pur- 
pose in the closed model: unless per capita output 
(income) in agriculture exceeds the level of per capita 
food demand, there can be no consumption of industrial 
products. Industrial workers cannot be relied on to pro- 
vide sufficient demand for their products, since part of 
their income is spent on agricultural products (fcod). 
See Jorgenson. 
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Evsey Domar, and David Avramovic and 
Ravi Gulhati) have considered the possi- 
bility that VFI might grow out of all 
proportion to a borrower’s ability to re- 
pay, as measured by gross product or by 
exports. Such a problem does not arise in 
the theoretical framework employed here, 
since all monetary magnitudes grow at the 
same rate in dynamic equilibrium. In the 
model to be presented below, the ratio of 
NFI to GNP is one of the crucial depen- 
dent variables. Specifically, the time path 
of that ratio becomes important in ex- 
plaining the interrelation between the 
borrawing-lending position of the dual re- 
gion and the ‘evel of development. 

Tn Section IT, an open two-sector growth 
model is presented and the solution and 
stability of the system are considered in 
Appendix A. In Section III, the effects 
of key parametric changes are examined 
(some of which may be construed as 
government policy changes). In Section 
IV, data from postwar Puerto Rico are 
used to estimate the parameters of the 
system. Time paths for crucial dependent 
variables are then generated by computer 
simulation and compared with actually 
observed values. The use of the dynamic 
simulation is an integral part of the paper. 
First, it represents an attempt to fit the 
open, neoclassical growth model to a body 
of data representing a developing country. 
This allows a comparison of the predic- 
tive accuracy of the model with prior 
work, and leads to the conclusion that the 
open growth model is of some real use in 
explaining the development process. Sec- 
ond, the simulation may be used to show 
the efect on the paths of crucial variables 
of any given parametric change; for exam- 
ple, in Section IV we see the effect of a 
dramatic change in the rate of growth of 
labor on the borrowing-lending position 
of the region. Using multiple regression, 
for example, one cannot uncover a statis- 
tically significant relationship between the 
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labor force growth rate and the borrowing- 
lending position.” 


II. The Model 


The model employed inthis paper is a 


two-sector open growth model of a small 
country. The country sells its export com- 
modity and buys its imports at perfectly 
elastic world prices, and borrows at a 


going world interest rate. The two sectors © 


are both output sectors: a high-wage, 
industrial (or ‘‘advanced”) sector, and a 
low-wage, agricultural (or “traditional’’) 
sector. Physical capital inputs are solely 
imported. Relative labor supply between 
sectors is a function of relative wages; 
overall labor supply is treated as exoge- 
nous. Capital moves between the country 
(Puerto Rico) and the rest of the world 
(the United States) so as to equalize rates 
of return among various investment op- 
portunities. That is, capital funds flow 


into or out of the region such that the - 


ratio of the marginal revenue product of 


capital to its supply price equals the world | 


rate of return: 


(1) se 
‘ ‘=e 
P; 


where r is the going U.S. interest rate, 
P, is the price of a unit of capital, MP, 
is the marginal physical product of a unit 


2 One is likely to obtain insignificant regression co- 
efficients for the model’s parameters (when treated as 
time variables) for several reasons: The independent 
variables in the time-series may not vary much over 
time. Second, “significance” is often a question of taste 
(we reject a coefficient at the 10 percent level but accept 
it at the 5 percent level). Finally, in a large system, 
multicollinearity will obscure what would otherwise be 
significant coefficients. 

3 The model corresponds roughly to Jorgenson’s third, 
or neoclassical, stage of development in that workers are 
paid their (positive) marginal products. Following 
Jorgenson, it is assumed that the marginal revenue 
product of industrial workers is higher than that of farm 
workers. The assumption is not crucial to the model, 
but can be used to ensure global stability (see Ap- 
pendix A). 
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of capital, P,'is the price of a unit of output 
in the capital-using sector. 

A common currency exists between 
Puerto Rico and the United States, there 
are no interregional gold flows, and the 
demand for money is ignored. Therefore, 
the borrowing country, with a positive 
balance on capital account, experiences 
an offsetting negative ba-ance on‘current 
account. For simplicity, the capital ac- 
count consists of one typ2 of debt instru- 
ment, a consol. 

A country that has been a. borrower in 
the past will make a payment in each 
time period on its outstanding debt in- 
struments held abroad. This payment will 
be equal to the world interest rate multi- 
plied by the value of outstanding debts. 
This payment is Net Factor Income 
(NFI), and it refers to net returns paid 
to foreign-owned capital. For simplicity, 
NFI does not include wages sent home 
from labor employed abroad. 

Since the current account is the negative 
of the capital account, a country’s current 
borrowing will be equal to its negative 
balance on current account at the present ` 
time. A country that has been a net bor- 
rower in the past will experience a nega- 
tive Net Factor Income (NFI) in the 


present. Write NFI as, 


(2) D, = r f Bar 


where B.(r) is the balance on current ac- 
count in period 7. 

GNP in the country, therefore, is equal 
to GDP (gross domestic product valued 
at current market prices) plus NFI {which 
may be positive or negative). Clearly, for 
a country which has been a net borrower 
in the past, WFI is negative and, there- 
fore, GNP is less than GDP. Write GNP as 


(3) Z=XP,+ YP, +D. 


where XP, is the dollar value of output 
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in the X, or capital-intensive sector; FP, 
is the dollar value of output in the labor- 
 dnteoive sector; and D is net factor in- 
come.‘ 

GNP may either be consumed or saved. 


aay. Z=C+4+S 

and savings (including the government 
deficit) is a constant proportion of GNP. 
(8) ee 

The industrial sector’s good may either 


be consumed or exported (it is not a 
capital good). 


(6) O O X=X+4X 


where X, is home consumption of the X 
good, X, is physical exports. 

The agricultural sector’s good is wholly 
consumed at home; therefore, 


(7) C = XPa + YP, 
where P, and P, are the prices of X and F, 
respectively. 


The demand for the F good is further 
defined as being a constant proportion of 
GNP 
(8) YP y = ng 


4 In Puerto Rico, GNP is measured at market prices 
while domestic output (XP+ YP,) is valued at factor 
prices; it is the sum of payments to factors of procuc- 
tion, determined by prices and production functions. 
To the extent that the government taxes the product of 
a firm (e.g., a sales tax), rather than income paid to 
factors of production, there is 2 wedge driven between 
the market value of gross output and the sum of pay- 
ments to the factors of production. Equation (3) anaye 
should be rewritten as 


(3’) Z=XP,+ YP,+T+D 


where Z is the market value of income, XP, and VP, 
are valued at factor prices, T represents all indirect 
taxation of firms by the government less any direct sub- 
sidies made to firms by the government. This equation 
will be used in tests of the model against Puerto Rican 
data because produced output is measured at factor 
prices and includes taxes on protits but excludes com- 
modity taxes. Also, indirect taxes are assumed to be a 
constant proportion of income, T=6Z. 

5 For simplicity, assume unitary income and price 
elasticities in (8). Also, n may fall over time (as relative 
demanc for the Y good falls) without destroying the 
theoretical simplicity of the model. 
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The balance of payments on current 
account equals exports minus imports plus 
net factor income, 


(9) B. = XP: — M-P + D 


where XP; is the value of total exports, M 
is physical imports, P+ is the price of im- 
ports. Notice that in aggregate equili- 
brium 8B,=Savings— Investment. ; 

The production function in the X 
(capital-using} sector is a Cobb-Douglas 
with neutral technological change, 


(103 eri Ke 


where A is the technological scalar, 
(A/A=c), L: is labor employed in the 
X sector, K is physical capital employed 
in the X sector. 

Labor is the only variable factor in the 
production of Y, 


(11) Y= L,-b 


where b is a (constant) technical scalar. 
(Note that 6 may be thought of as a 
combination of an invariant capital stock 
and a technical scalar, which may grow 
over time, if desired. Equation (11) 
simple and the X sector is clearly the capi- 
tal-intensive sector.) 

Since the region is small, the world 


interest rate and the prices of exports and 


imports are given to it; world prices grow 
at constant exogenous rates: 


(12) y= FZ 
(13) Pp = Pae” 
(14) Pr = Pret 


Labor is paid its marginal product in 
both sectors. 


(15) Ws = (1 — a)XP./L, 
(16) wy = Py-b 
where w, and w, are money wages in the 


X and F sector, respectively. 
Capital goods are solely imported, hence 
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additions to the capital stock are defined 
as equal to imports in physical units.® 


(17) KeM 


Investment is defined as the value of 
net additions to the capital stock.’ 


(18) I= KP, 


The overall labor force is the sum of 
labor employed in the two sectors and 
grows at a constant exogenous rate, 


(19) Li + Ly = Lyt 


Laborers offer their services to the two 
sectors according to the wage ratio, 


(20) L,/L, = w[w:/w,| 


where w is a constant. Equation (20) is a 
relative labor supply function, stating 
that the relative labor supply between 
sectors is linearly related ta the sectoral 


6 The assumption that imports consist solely of capital 
goods is retained so that tke theoretical model is not 
unduly complicated. In reality, however, a region would 
need to spend some of its factors on producing inputs 
for the industrial process. To the extent the region can 
import these inputs, or import some foodstuffs whose 
production would otherwise occupy ferm workers, more 
labor can be released for use in the industrial output sec- 
tor. As this class of imports (other than physical capital) 
increased, per capita Gross Domestic Product would 
rise, but NFI would decline. That is, the balance on 
capital account would deteriorate—both to pay for the 
increased imports and because more workers available 
for employment in the X sector implies a higher mar- 
ginal efficiency of investment there—kence, more capital 
funds inflows become necessary to maintain a rate of 
return in industry equal to the world rate of return. 
Indeed, elsewhere I have found thet a) Puerto Rico 
achieved a secular decline in its relative need for domes- 
tic factors to produce industrial inputs (by importing 
those inputs), and that b) this decline resulted in accel- 
erations in the growth of per capiza income, in the 
migration of workers to the industria! sector, and in the 
growth of long-term regional indebtedness. 

1 Depreciation is excluded so that the countty’s bor- 
rowing in each period is the difference between net 
savings and net additions to the capital stock. Note 
that under the definitions employed, we obtain the fol- 
lowing investment function by differentiation of equa- 
tion (1) with respect to time: 





: a xX 
I= KP; = xe | Z+] 
r 4 
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money wage ratio (with a zero intercept). 
Certainly other choices might be appro- 
priate. The main consideration is to allow 
labor to supply itself to the sectors in 
response to some economic motive such 
as a wage differential To assume, for 
example, that the ratio of real or money 
wages remains constant over time is much 
less desirable because it supposes a solu- 
tion in the sectoral labor market.? Note 
that by specifying a relative labor supply 
function there is no implication that wage 
rates would tend toward equality in the 
long run. The relevant tastes of labor in 
the two sectors could very well permit a 
wage differential to exist over time. Also 
I have found that equation (20) is not 
inconsistent with Puerto Rican data. 


HI. Solutions and the Effects 
of Parametric Changes’ 


A. The Steady State 


In the steady state all monetary magni- 
tudes grow at rate 


(a result proved in Appendix A). Indus- 
trial output in physical units grows at 


8 In the closed, dual models (Jorgenson, Lewis), it is 
often assumed that the relative labor supply function 
has a zero slope. This assumption is inconsistent with 
actual cbservations that intersectoral wage differentials 
exist and often grow over time. Moreover, the assump- 
tion allows the industrial sector to expand without in- 
curring the cost of a rising relative industrial wage. 
Hence, in Jorgenson’s model, the asymptotic growth 
rate of the industrial labor force exceeds that of the 
agricultural labor force (p. 302), such that £,/L, rises 
without bound. Such a possibility does not exist in the 
present model: first, because the sectoral labor transfer 
can be accomplished only at the expense of a rising 
wz/wy; and second, because the rate of growth of invest- 
ment (necessary to maintain a rate of return in the in- 
dustrial sector equal to the world rate) declines toward 
an asymptote at which no further increases in the rela- 
tive demand for industrial labor are forthcoming. See 
the discussion in Section III pertaining to Figure 1. 

‘In the presentation of these solutions, we ignore 0 
the excise tax rate discussed in fn. 4, although it is used 
in the empirical presentation in Section IV. 
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rate k=g—p. Also, the intersectoral labor 
ratio L,/L, reaches a stable asymptotic 
value such that labor grows at rate \ in 
each sector. Given these results, and utiliz- 
ing the capital-market equation (1), we 
obtain the steady-state rate of growth 
of the industrial capital stock, 


(21) K/K =k+(p— 7) 


That is, the output-capital ratio in indus- 
try will remain constant provided there 
is no secular change in the terms of trade 
(between exports and imported capital 
goods). If the terms of trade are improving 
over time (p>y), the rate of capital ac- 
cumulation will have to exceed the rate of 
output growth in order to maintain a 
constant rate of return in the industrial 
sector (equal to the world rate of return). 

The ratios D/Z (net factor income to 
GNP) and w,/w, have constant steady- 
state values. Specifically, 


Caceres 


(See this by dividing (A1) in Appendix A 
by Z and noting that all monetary vari- 
ables grow at rate g in the steady state.) 

Since the definition of GNP may be 
rewritten as D/Z=1—n—XP,/Z we ob- 
- tain 


(23) 5) re — ag ~ (1 ~ 0) 
Z g — a) + ay 


Now, in order to derive the steady-state 
wage ratio, write the ratio of the total 
wage bills in each sector as. 


(22) 














We Læs (L—a)XPz 
(24) - . = 
W, Lyw, YP, 
(1 — XP. 
= 7 


and employing (22) 
We (1-2) ie - 1) — z 


25 = 
a Wy 0 gU — a) + ay 
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Finally, since we assume L./L,=w(w./ty), 


we may write 
Wa (=) 
=|-—-]o 
Wy Wy 





and therefore 


g pene e is 1/2 
(26) (5 _ (< a) E n) =1) f 
Wy © no Le—a@)+ay 
Hence, in the steady state, the sectoral 
wage ratio and the sectoral labor ratio are 
corstant.!? 

Industrial output per worker grows at 
ratz g—X in the steady state (see Appen- 
dix A), because of technical progress in 
the industrial sector and because of in- 
creases in the capital-labor ratio (brought 
about by improvements in the terms of 
trade and, hence, in the marginal efficiency 
of investment). Finally, overall GNP per 


worker also grows at rate g—) in the long 
run. . 





B. Parametric Changes in the Steady Stale 


We shall examine the impact of four 
parameters (A, a, w, p—y) on the steady- 
state values of three variables (D/Z, 
Ws/ Wy, Z/L). Of the four parameters, three 
can be changed by domestic policy. The 
fourth (p—vy) is a condition which exists 
in world comraodity markets (the rate of 
change of the terms of ‘trade), and is 
beyond the control of the small region. 


Effects on Borrowing-Lending: 


a Z) So 


a(D/Z) o 
A 


(27) F 


10 although the sectoral wage ratio is constant in the 
steady state, the output price ratio (P,/P,) may decline 
over time because of technical change and/or a rising 
capital-labor ratio in the industrial sector. Specifically, 
assuming no technical change in the domestic sector, Py 
grows at rate (o/(1—a))-+ (a(p—y)/(1—@))-bp, which is 
(g—X), the growth of GNP per worker in the long run. 
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a(D/Z) a(D7Z means that the region borrows less, hence 
= both D and Z are higher. Since demand for 

dw alp — y) 


An increase in the labor force growth 
rate \ will increase the marginal efficiency 
of investment and induce the region to 
borrow more (D will turn more negative 
for a debtor region). An increase in the 
savings rate a, at any level of investment 
indicated by the capital market equation, 
implies less borrowing. An increase in w, 
the labor supply coefficient, implies that 
labor is more ‘‘sensitive” to kigher relative 
wages in industry, and wil migrate to 
that sector more readily. This implies an 
increase in the marginal efficiency of in- 
vestment in the industrial sector and leads 
to more borrowing. In the long run, how- 
ever, the borrowing-lending position is not 
affected by w. This is because ceteris 
paribus the borrowing-lending behavior 
of the region depends on the zate of growth 
of the industrial labor force—which grows 
at rate \ in the long run, nc matter what 
value is attached to w (i.e., no matter 
what are the long-run ratios of w,/w, and 
L,/L,). Finally, an increase in the terms 
of trade implies an increase in investment 
and in borrowing (hence, net factor income 
declines). 


Effects on the Wage-Ratio: 


(28) 8 (wz /Wy) > 0 8 (We Wy) <0 
On Ox 
8(ws/Wy) 8(wz/y) 0 
dw a(p — 7) 


An increase in the labor force growth 
rate implies a higher marginal efficiency of 
investment, more capital inflows into the 
industrial sector, and, hence, a higher 
relative money wage’ in that sector. An 
increase in the savings rate (at any level 
of investment and industrial output) 


the domestic product is functionally re- 
lated to received regional income, Z, the 
relative demand for domestic products 
rises and w,/w, declines. An increase in w 
means that labor migrates to the industrial 
sector more readily, hence depressing the 
relative industrial wage. Finally, an in- 
crease in the terms of trade implies more 
capital inflows into the industrial sector, 
and, therefore, a higher relative industrial 
wage. 


Effects on Income per Worker: 











(29) e a(2/L) S 
a(Z/L) 5 0(Z/L) 
dw alp — y) 


An increase in the rate of growth of 
labor does not change the time path of per 
capita output in the industrial sector! 
(Because any decline in the marginal pro- 
ductivity of labor is immediately offset 
by capital inflows aimed at maintaining a 
constant rate of return, see Appendix A.) 
However, the increased labor force implies 
an increase in the marginal efficiency of 
investment, more borrowing and a decline 
in net factor income (if NFI were negative, 
it would turn.more negative). Therefore, 
received regional income per person must 
decline. An increase in the savings rate 
implies less borrowing at any investment 
level, a higher level of net factor income, 
and, hence, a greater level of received 
regional income. An increase in w, the 
labor force’s “willingness” to migrate, 
means that the relative size of the more 
productive industrial sector is greater at 
any moment, and therefore overall per 
capita output is greater. Finally, an in- 
crease in the terms of trade implies greater 
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capital inflows and a Ligher level of per 
capita output and income."! 


C. The Allocation of Labor in the Short 
and the Long Run 


We can better understand how the open, 
dual model works by analyzing the sec- 
toral allocation of labor L./L, in any given 
time period, and then viewing the transi- 
tion to the steady-state value. 

The sectoral allocation of labor in the 
short run (i.e., at any time t) is determined 
by the intersection of the short-run rela- 
tive labor demand function and the 
(stationary) relative labor supply function 
[L./Ly=w(w,/w,) | in Figure 1 below. The 
short-run relative labor demand function 
may be derived by writing money wages 
in each sector at any time t: 


Ww = (1 — a)XP,/ Ly 
w, = YP,/Ly = nZ/Ly 


l 


and then writing the money wage ratio as 








(In Appendix A it is shown that per capita 
industrial output XP./L, grows at the 


1 The policy maker will note that the four parameters 
do not all impact on the level of regional indebtedness 
and on per capita received income with results of similar 
sign. For example, if a small region experienced an im- 
provement in its external terms of trade (say, through a 
trade agreement), per capita received income would rise, 
but at the expense of an increase in the relative level 
of regional indebtedness (which may not be politically 
desirable). As in the closed models, an increase in the 
savings rate (eg., “forced savirgs” through taxation) 
or a decrease in the rate of growth of the labor force 
(through a population control program, say) would re- 
sult in an increase in both per capita income and NFI— 
but again, the measures may be distasteful politically. 
A manpower program, on the other hand, aimed at in- 
creasing the willingness to migrate (say, by providing 
better market information) would increase per capita 
received income without affecting the percentage of the 
region’s capital stock owned by foreigners. 
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constant rate 8.) In (30) we see that the 
relative demand for labor (L./L,) is in- 
versely related to the wage ratio (w,/w,); 
that is, the relative labor demand func- 
tion is downward sloped (as in Figure 1). 
The position of (30) in space, however, will 
change from time period to time period. 
Specifically, (30) will shift upward (down- 
ward) to its long-run stationary position 
if, in the short run, the rate of growth of 
(Z/L> is less than (greater than) £. 


Wy/ Wy 











ta/ty 


FIGURS 1. THE MOVEMENT OF THE RELATIVE LABOR 
DEMAND FUNCTION OVER TIME FOR A 
DEBIOR-DEVELOPING REGION 


For a region which is undergoing in- 
dustrialization, we would expect (30) to 
move upward to its long-run stationary 
position (such that Z./Z, rises over time). 
Equation (30) will shift upward if, at the 
existing wage ratio, the rate of capital 
accumulation implied by the capital mar- 
ket equation (1) is such that there is an 
increase in the relative demand for in- 
duszrial workers. Moreover, at the low 
savings rates associated with developing 
regions, such a rate of capital accumula- 
tion implies greater levels of. regional in- 
debiedness.!? At some point in time, the 


In fact, we may show unequivocally that for an 
existing debtor region, an upward movement of (30) en- 
tails a greater level of indebtedness. Begin by noting 
that at the existing sectoral labor ratio, (30) will shift 
upward if Z* < XPF (where an asterisk indicates a per- 
centage rate of change). Now, write received regional in- 
come as (1—n) Z=XP,+D. It is clear that 2*<XP* 
if D¥<XP*. Now, the debtor will become more of a 
debter if J*>5*. From the investment function posited 
in Section II, note that at any existing intersectoral 
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upward movement of (30) will come to an 
end, for the relative industzial wage will 
have been bid high enough such that (at 
the existing wage ratio) the zate of capital 
accumulation dictated by the capital funds 
market implies a constant level of relative 
demand for industrial workers.’ 

Since we expect a debtor-developing 
region to be characterized by an upward 
movement of equation (30) in Figure 1, we 


need to answer two crucial questions: — 


First, do the dynamic properties of the 
model allow a feasible approach to a stable 
equilibrium consistent with the “com- 
parative statics” treatment in Figure 1? 
(That is, can the system approach its 
stationary position such thet, in the short 
run Z/L grows at a rate less than £, and 
w,/Wy rises towards its asymptote?) Sec- 
ond, do the data show that for a typical 
debtor-developing region ‘Puerto Rico) 
per capita received income kas grown 
slower than per capita industrial output, 


labor ratio J*= X P*, Also, the savings function (S=aZ) 
implies $*=Z*. Therefore, if Z* < XP* then §*<I* and 
the region becomes more of a debtor. 

18 Even if the relative labor supply function were hori- 
zontal, a debtor-developing region would experience a 
short-run rightward shifting of the relative labor de- 
mand function, eventually coming to an end in the 
steady state. The definitions of w, end wy require that, 
at any sectoral wage ratio, the relative demand for the 
two labor types will remain unchanged only if the rela- 
tive monetary demands for the X and Y goods remain 
unchanged; that is, only if YP*¥=Z*=XP*, Such a con- 
dition is not the case in the model’s short run, because 
Zand XP, diverge by D (net factor income), and there- 
fore do not automatically grow at the same rate. For 
example, for a debtor-developing region, we would ex- 
pect that the investment and industria] growth (neces- 
sary to maintain a capital rate of return equal to the 
world rate) is quite high, such that XP*>Z*. In this 
case X P*> YP* and (30) shifts rightward in the short 
run. The properties of the industrial production function 
dictate that the investment growth needed to satisfy the 
capital market equation declines over time (for a proof, 
see Appendix A). Therefore, XP* declines to equality 
with Z*, and in the steady state no further shifts in (30) 
occur. An upward sloped labor supply function, how- 


ever, guarantees that the short-run increases in Žz/Ly . 


are achieved only at the cost of permanent increases in 
the relative industrial wage—a result which is more con- 
sistent with reality than the assumption of a secularly 
maintained wage ratio. 
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FIGURE 2 


and that the relative industrial wage kas 
risen over time? 
To answer the first question, define 
Ô = wz/ wy 
and 


Q = (2/1) 
The model can then be represented by two 
simultaneous differentia] equations 
(A7) ò = #0) 
(All) . Q = h, Q) 
(The explicit forms for (A7) and (A11) are 
derived in Appendix A.) 


Assuming that the following parametric 
and initial conditions are met, 





nway 
rà 
. — a 
bo 2 1; Feri ee iy een 
1— 9 — nw 


the system may be described by the (in- 
herently stable) phase diagram in Figure 2. 
Notice that the “comparative statics” 
treatment (in Figure 1) of an upward 
shift of the relative labor demand func- 
tion is consistent with an economy which 
initially begins in Section A of the phase 
diagram. That is, the region will experi- 
ence a rise in w,/w, and a decline in Q. 
(Since Q=(Z/L)e-*', this means Z/L 
grows at a rate less than §.)'* 


M\All observable points in the space represented by 
Figure 1 must lie on the (stationary) relative labor sup- 
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The second question is dealt with fully 

in Section IV. However, by way of intro- 
duction, it should be pointed out that 
` Puerto Rico, in the period observed, be- 
havec in precisely the way expected of a 
debtor-developing region. Specifically, per 
capite received income Z/L grew at a 
constant rate of .082, while per capita 
‘industrial output grew at the rate .095. 
Also the wage ratio w./w, grew from 
1.76 in 1948 to 3.36 in 1960. The sectoral 
labor ratio L,/L, grew from 1.75 to 
3.38 in the same period. Finally, Puerto 
Rico became more of a debtor over that 
period, making net factor payments as a 
percentage of regional income of 1.1 per- 
cent in 1948 and 7.7 percent in 1960. 


IV. Application of the Model to 
Postwar Puerto Rico 


A. Historical Summary 


Developments in the Puerto Rican 
economy suggest the applicability of the 
open dual model. Puerto Rico has experi- 
enced large capital inflows in the postwar 
years. Every year from 1947 to 1960, there 
was a negative balance on current account 
offset by a positive capital account. The 
capital account surplus was over 10 per- 
cent cf net national product in 11 of the 
14 years and over 43 percent of net in- 
vestment. The latter ratio indicates the 
proportion of investment financed from 
abroad. As a result the net factor income 
outflow grew from 1.1 percent of net 
national income in 1950 to more than 10 
percer.t in 1966. In dollar amounts, net 
factor income grew from $6.6 million in 

1948 to $75.4 million in 1960. 
` Moreover, as the model suggests, there 





ply curve-—because of the assumption of instantaneous 
adjustment in the capital funds market and in the labor 
market. However, the intersection of the relative supply 
function, (20) and relative demand function (30) in 
Figure 1 in the short run will differ from the long-run 
intersection point—to the extent the region starts ini- 
tially at a point other than point a in the phase diagram 
of Figure 2. 
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was a growth of industry relative to the 
agricultural sector of the economy. The 
labor ratio L./L, grew from 1.75 in 1948 
to 3.38 in 1960. During this period, in- 
dustrial wages were rising relative to 
agricultural wages. Moreover, in 11 of the 
13 successive paired years between 1947 
and 1960, the value of industrial output 
grew more rapidly than gross domestic 
product. While all of this was going on, 
net national income per employed worker 
grew from $761 in 1947 to $2312 in 1960. 


B. A Test Through Simulation 


The model is not tested through tradi- 
tional econometric methods. The small 
number of exogenous variables do not per- 
mit identification ‘of all the structural 
parameters. Moreover, it is not possible 
with the present data to measure the rate 
of tecknological change in industry, an 
important element in the -investment 
process. As an alternative, the model is 
simulated to determine its ability to track 
the motion of the dependent variables on 
the basis of assumed values of its key 
parameters. These assumed values are 
obtained by observation (over the years 
1948-60) as suggested by the model itself. 
Any tracking errors will indicate para- 
metric changes and/or changes in be- 
havioral specification which can then be 
checked by further measurement in the 
period jollowing 1960. 

The assumed values of parameters 
necessary to simulate time paths for two 
crucial variables, Z/L, per capita national 
income and D/Z, the ratio of net factor 
income to national income are summarized 
in Table 1. Using these assumed parameter 
values and initial conditions, simulated 
paths for Z/L and D/Z are generated for 
the entire period 1948-70. Appendix B 
provides a description of methods used in 
the simulation. Table 2 below presents 
predicted and actual paths on a side-by- 
side comparison. Figures 3 and 4 represent . 
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TABLE 1 








Parameter or 


Value* 





Initial Value Explanation 
g .083 Steady-state rate of growth of all money magnitudes 
` —.012 Rate of growth of labor force 
a 12 Savings rate 
r 17 World rate of return 
n .198 Share of income spent on food 
b . 10 Output per farm worker , 
w .99 Coefficient of labor supply? 
(Z/Lo) $770. Initial GNP per capita® 
(XP /Le)o $882. Initial Industrial Output per worker 





® Data sources are wcrks by Stanley Friedlander, Ingram, Lloyd Reynolds ard Peter 
Gregory, and George Sczigler; as well as annual reports of the International Monetary 
Fund and the Puerto Rico Planning Board. 

b Note that the parameter b is not needed since paths are given in dollar terms. Also 
the parameter x was not used in the simulation. It was more convenient to generate paths 
for Z/L and D/Z using a fitted path of w,/wy,, as described in Appendix B. 

è Note that (D/Z)» is computed (predicted) given initial values for Z/L and XP:/Lz. 
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the results graphically. In viewing the 
results it should be kept in mind that 
parameter estimates were made from the 
1948-60 data. We can see from Figures 3 


and 4 that the model, prior to 1960, 
generally underpredicts Z/Z ,and D/Z. 
This discrepancy between the simulated 
paths and actual paths could be attributed 


TABLE 2-—-PATHS or GNP per WORKER, Z/L, AND THE RATIO 
OF Net FACTOR Income to GNP, D/Z, 1948-70 








1) qI) (IT) (Iv) (V) (VI) 
Actual Predicted Predicted Actual Predicted Predicted 

Year Z/L Z/L ZIE D/Z D/Z D/Z' 
1948 $ 770 $ 770 — —.0ii .029 — 
1949 832 811 — —.016 — 015 — 
1950 885 865 — — .028 — 056 = 
1951 1018 932 — —.025 —.082 — 
1952 1284 1011. — — .022 — .098 = 
1953 1423 1102 — — ,028 — ,098 2x 
1954 1466 1217 — —.035 — .099 -— 
1955 1459 1336 — —.046 . —.099 — 
1956 1519 1469 ~ —.055 —,101 = 
1957 1620 1618 — —.059 — 097 — 
1958 ~ 1891 1785 ~ — .053 — .093 = 
1959 2098 1970 _ ~ .061 — .088 _ 
1960 2312 2176 — —.077 — ,083 _ 
1961 2374 2404 2347 — .090 — ,078 — 076 
1962 2636 2656 2533 — .088 — 071 — .077 
1963 2870 2935 2735 — .089 — 065 — .078 
1964 2886 3244 2956 —.097 — 054 — .080 
1965 3027 3585 3195 —.100 — 047 — .082 
1966 3387 3961 3482 —.104 — .040 — .084 
1967 3641 4375 3766 —.097 — 031 — .086 
1968 3939 4875 4074 ` 7.100 — 017 — .088 
1969 4235 5337 4407 — .096 — 015 — 091 
1970 4625 5892 4768 — .092 — 013 — .095 
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FIGURE 3 


to a poor choice of parametric values. For 
example, higher values for a, the saving 
ratio, or r, the interest rdte, or a lower 
value for \, the growth of population, 
would lead to higher predicted values for 
Z/L, output/worker, and D/Z, the net 
factor income ratio, Of course, a break- 
dowr: in the accuracy of the simulation 
could also be attributed to inaccurate 
specification of behavioral equations.” 

After 1960, the model generally predicts 
values for Z/L and D/Z that are too high. 
That is, the sign of the model’s tracking 
error reverses itself after 1960. This result 
is almost certainly due to a dramatic 
parametric change that occurred after 
1960. From 1948 to 1960 (the period from 
which original parameter estimates were 
made), the labor force declined at a con- 
stant rate of 1.2 percent losing almost 
100,090 members. After 1960, the labor 
force grew at a constant positive rate of 
3.1 percent. 


8 As one example, the equation defining the demand 
for agricultural products could be respecified. First, the 
demaneé for farm products (in physical units) could be 
related proportionately to the overall population or 
labor ferce, that is, F/L= constant. Second, we might 
assume that the elasticity of the dollar demand for farm 
products with respect to income is some constant, but 
not necessarily unity, Neither of these assumptions, haw- 
ever, is particularly consistent with Puerto Rican data. 

6 See Ingram, pp. 146-47, and Friedlander, p. 160, 
for a discussion of changes in the island’s labor force. 
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FIGURE 4 


The effect of the more rapid growth of 
labor after 1960 was to inhibit the growth 
of per capita income and to induce more 
borrowing (that is, lower the D/Z ratio). 
Recall that the simulated paths of Z/Z and 
D/Z were obtained by employing a con- 
stant parametric value for A of —1.2 per- 
cent, a considerably lower value than the 
observed value of +3.1 percent in the post- 
1960 period. Since low values of A theoreti- 
cally raise the paths of Z/Ł and D/Z, 


` it is reasonable to expect that simulated 


paths for Z/L and D/Z (employing a low . 
estimate of \} would be higher than ac- 
tually observed Z/L and D/Z over the 
period 1960-70. Indeed, one may view this 
reversal of sign in the model’s tracking 
error (see Figures 2 and 3) as a confirma- 
tion of the importance of the parameter A 
in determining per capita income and the 
borrowing-lending position of the country. 
To further illustrate this point, paths for 
Z/L and D/Z are simulated, beginning 
at 1960, with A=.031 (Table 2, columns 
III and VI, and designated in Figures 2 
and 3 by (Z/L)’ and (D/Z)'." Notice 
that the post-1960 predicted paths for 


1 The predicted paths for Z/L and D/Z in columns 
II and IV of Table 2 reflect detected changes in à and B 
in the posi-1960 period. Specifically, actual 8 (see Ap- 
pendix A for a definition) declined from .095 to .078 in 
the later (1960-70) period. 
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(Z/L)' and D/Z)’ are much lower than the 
originally predicted paths, and more in line 
with the actually observed values of the 
variables. 

An interesting feature of the model is 
that the (original) predicted path of D/Z 
(apart from any comparison: with actual 
D/Z) falls over time but then begins to 
rise toward its asymptote. This phenome- 
non is consistent with the model, given 
the parameters which were chosen for 
prediction purposes. At first, D/Z falls 
(turns more negative) because the region 
is becoming more of a borrower and must 
make relatively more net factor payments. 
The region becomes more of a borrower be- 
cause labor is being reallocated toward 
the industrial sector, leadinz to increases 
in the marginal productivity of capital 
(given a larger industrial labor force) and 
higher levels of investment. In the longer 
run, however, the wage ratio and sectoral 
labor ratio approach their asymptotes. At 
that point, the industrial labor force grows 
at the same rate as the overall labor force 
(the same rate as the agricultural labor 
force). Note, however, that the rate of 
growth of the overall labor force was nega- 
tive during 1948-60 (the period from 
which parametric estimates were taken). 
Therefore, in the steady state, the in- 
dustrial labor force would grow at a nega- 
tive rate. This in turn means a lower mar- 
ginal productivity of capital, lower in- 
vestment levels, and less borrowing. The 
region makes fewer net factor payments to 
foreigners, and D/Z rises (turns less nega- 
tive). 

The remaining question to be answered 
is: How may we evaluate the accuracy 
and usefulness of the open, dual model? A 
good way would be to compare its predic- 


tions with those of another model. The. 


most definitive earlier work on Puerto 
Rico was done by James Ingram. While 
Ingram’s work concentrated on the re- 
gional payments aspect of the Puerto 
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Rican economy, there éxists a basis for 
comparing his model with the model pre- 
sented here. Specifically, both models are 
capable of predicting capital-funds in- 
flows into Puerto Rico. z 

Ingram uses standard cne-period multi- 
plier analysis to predict Puerto Rico’s 
balance on current account (and, with no 
gold flows, its balance on capital account). 
In the second of his two models he assumes 
an exogenously given level of domestic 
investment and a fixec capital-income 
ratio. Given these (and initial values for 
all variables), he predicts changes in in- ` 
come, changes in consumption, changes in 
imports and changes in exports (changes 
in output which are not used for consump- 
tion or investment purposes are ex- 
ported).}8 

To test the comparative predictive ac- 
curacy of Ingram’s mode: we need a com- 
mon predicted variable. Ingram predicts 
only the balance on current account. As 
equation (2) indicates, net factor payments 
are equal to 


(2) p=rf 3, 


where D is net factor payments, r is the 
world rate of return, and B, is the balance 
on current account (negative of the bal- 
ance on capital account). Changes in net 
factor payments, therefore, are equal to 


D =r- B 
That is, changes in net factor payments 
in any time period are equal to some 
going interest rate times each period’s 
lending or borrowing (negative net factor 
incomes occur when B, is negative; that is, 
the region is a net borrower). To compare 
Ingram’s model with the two-sector open 
model, we may compare the two models’ 


performance in predicting D.” 


18 See Ingram, pp. 103-12. R 
19 In the present model the predictor D, is the first 
difference of the term (D/Z)-(Z/L)-(L). To compare 


286 THE AMERICAN ECONOMIC REVIEW 


Using Henri Theil’s coefficient of in- 
equality to judge comparative predictive 
ability, we find that Ingram’s model, in 
terms of its ability to predict D, yields a 
coefficient of inequality of .88; the two- 
sector open model yields a coefficient of 
.89. In effect this.means that the models 
are very nearly equal in their ability (or 
inability) to predict what will happen. 
While this might indicate a tie, there is a 
strong argument for the superiority of the 
open two-sector model, because it requires 
less information for prediction purposes, 
than does Ingram’s model. The neoclassi- 
cal dual model does not take domestic 
investment as exogenous (it is a function 
of the marginal productivity of capital). 
It does not assume a fixed capital-output 
ratio (factors are substitutable in the pro- 
duction process). In this sense, the neo- 
classical model provides a more compre- 
hensive explanation of reality, while los- 
ing little predictive usefulness. 

In summary, the open dual model is 
helpful in explaining several phenomena 
connected with the development process in 
postwar Puerto Rico. First, a reallocation 
of labor toward the more productive in- 
dustrial sector helped increase per capita 
output during the period observed. Sec- 
ond, the phenomenon of labor reallocation 
was intimately connected with the process 
of capital importation. The movement of 
labor toward the high wage sector co- 
incided with increased investment and the 
overseas borrowing of capital funds. Simi- 
larly, capital importation and investment 
in the industrial sector contributed to high 
wages in that sector and acted as an im- 
petus to labor reallocation. Third, during 
the period 1948 to 1960, the rate- of 
growth of overall labor was negative due 





with Ingram’s model, his D=r. É. where B, is his pre- 
diction of the current account, r is some fixed rate of 
return chosen as a scale to give Ingram’s model the best 
fit between predicted D and actual D. 
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to migration to the mainland—contribut- 
ing to the growth of per capita income. In 
the period 1960-70, however, migration to 
the mainland decreased and the rate of 
growth of overall labor increased, leading 
to a lower rate of growth of per capita 
income and more capital-funds borrowing. 
Had the rate of growth of overall labor - 
remained negative in the 1960-70 period, 
the model predicts that Z/E would have 


. been about $1200 higher than actual 1970 


per capita income. Moreover, Puerto Rico 
would have been less of a borrower, with 
predicted D/Z of —.013 instead of the 
actually observed —.092 in 1970 (see 
Table 2). Finally, the increases in the rela- 
tive demand for industrial factors resulted 
in permanent increases in the relative in- 
dustrial wage. For example, Reynolds and 
Gregory estimate that w,/w, almost 
doubled from 1948 to 1960. In short, the 
open two-sector model provides an ex- 
planation of the movements of .key vari- 
ables consistent with the theoretical rela- 
tiors between the borrowing-lending posi- 
tion of the developing country and the 


. intersectoral composition of output and 


the labor force. 


APPENDIX A 
Stability and Equilibrium of the System 

In tkis Appendix we show that w/w, and 
Lz/'Ly become constants in the steady state, 
and that XPa, Z, YP, and D all grow at the 
constant rate g in the steady state. Condi- 
tions for globa. stability of the system are 
also examined. 

Fizst, rewrite the relative labor supply 
function as e=wé where e= L,/L,, Ò= w/w, 
and sis a constant. Then, 


Z=XP,+ YP,+ D 
(1 —1)Z = XP. + D 
(1 — n)Ż = (XP,) + D 


Note that D= rBe=1(S-D= raZ—~rK P, 
and from (1) in the text, 
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' yŘPg = alX P. — X Pay] 

















so 
AN (L—n)Z = (1 — a)(XP,) + raZ 
+ ayX P. 
Continuing, ` 
XP, 
XP, = (L we Ly) 
Lz 
We Y 
e 
1— ae b 
We YP, 
XP, = — ) 
—a bP, 
oo ee (z =; "A 
1—a Wy 
so 
(A2) XP, = —— (wL — nZô) 


Now, given the capital market equation (1) 
and the production function for the X good, 


Wz = Wr”! 


T 
I e 
where (*) indicates a constant rate of growth 


(see this from (10), (1), and (15)). Now, since 
L*=), we may write 


W = wL 
W* =8+d= ¢ 


Equation (A2) above may then be rewritten 
as 


where 
ot+p—ay 


1—a 





1 
(A3) XP, = —— (W — Zà) 
S 


i 1 i ; ; 
(XP) = Ta (W — 1Z6 — 62) 
— a 


Hence, substituting in (Al) 
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(A4) (1—-9)Z = W — 9Z5 — Z + raz 
: ha 
+ —— (W — Z8) 
i-—a 


We can convert (A4) into an equation in 
only 6 and 6. Call 


U=W/Z 
Z=W/U 
then, 
Ż = gZ — a, 
U 


Hence, substituting in (A4), we obtain 


(1 — n + nô) (gZ — U*Z) 








x ; ay ay 
= JV — 6Z + raz + W— ndZ 
1- 1—a 
or 
(A5) (1 — n + 8)(g — U*) 
ay ay 
= [e+ |u -mhra 
1—~—a 1—a 
Further note that 
U = re! + L:/ Ly (ws/ wy) 
or 
U = nô + nos? 
U = nå + 2wdd - 
gic: nb + 2nwd6 
nò + qed? 


Therefore, we may rewrite ʻAS5) as 











nå 
(A6) U* — —————_ 
1 — n + 76 
[re] 
a 1-6 l-—a 
s ` tanta 


Then, substituting in for U and U*, and 
rearranging 
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ay 
ra— g(1—m) +n (2) 5? 
1—a 





AT) 6= 
at — (1—-+nd) (205+ 1) 


5(1-+.068) 


where (A7) is a non-linear differential equa- 
tion with only one positive real root (steady- 
state value for 6), 


{ gO =a) ra 8 


| 7 

later 
1~—a@ 

To obtain an expression for the path of per 


capita income, write 


XP,+ YP,+D 








ò = 








z= Z/L= 
l / L 

a (XP) XP, ae Die 
Wer. oe L L L 


Recall that D=raZ —a [iX Pa) — X Pay] that 
7 L*=), and that D=(1—n)Z—XP,; then, 
(XP,) 
L 
— [M1 — n) — ras 
XP, 
L 


Also recall that (X Pz) = (1/1—a)[W 
ndZ| so that (A8) becomes 





(A8) (1— nė = (1 — a) 





—Zi~ 


o W ; , 
(1—7) = gow — nôž — ndéz 





or 


(A9) (1— n + nô) 
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— [AQ — ») — ralz 


Equation (A9) is used for the simulation of 
z, assuming a time path for 6 which asympto- 
tically stabilizes at 6=6. (See Appendix B)” 
If we note that =f(8) as in equation (A7), 
then we may represent (A7) and (A9) as 
two simultaneous differential equations of 
the form: 


(AT) è = f(s) 
(A9’) & = g(z, f(s), t) 


If we use the transformation Q=ze~** where 
Q=e~*t(g—8z) then (A9) may be written: 


1 ay 
ar [e+ 4) = 
- ola + m6 ( =. 


+ (= 9) = re) ||- 20 


(A10) È = 








which is of the form 


(A11) Ò = h(è, Q) 


Equations (A7’) and (A11) are two simulta- 
neous differential equations in 6 and Q. Since 
f(6) is independent of Q and time, we may 
show conditions for global stability of (A7) 


2 If we assume a horizontal relative labor supply 
function, = 6, the time path for received income in the 
region is derived simply: (A4) is replaced by 


(A4’) (1 — p = W — 82 + raZ 
+ (W — nZ) 
1—a 


using the definition of W, this becomes 





(A9’) Z= HZ + pW 
which may be solved explicitly 
Woest 
(9 Z= oon + R exp {ou} 
ra — ayné/(1 — z g+ ay/(1 — a) 
t ia Fns i 1— y+ 16 


where K is a positive, constant of integration. If 
g>ra—amè/1 sans then Z*<g, except in the steady 
state. Further, since XP, = (/1 —a) Wort — 98/1 —a)Z; 
XP* >g ‘and 1* >p), except in the steady state. Hence, 
the relative labor demand curve shifts rightward and 
upward to its long-run position. 
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(A12) ô= {ra— g(t) )o-+2fra— g(t) +0 (s+) 8 +ya? (e+ ar Ja} 
: i—a 1~@ 


+ {—(1-9)2u8— (1-9) — 708} 


by multiplying both numeratcr and denom- 
inator of (A7) by 6 (1-+w8) tc obtain equa- 
tion (A12). Since the denomirator of (A12) 
is negative definite, 5>0 if the numerator 
is negative. As ô grows, (in the range ô> 1), 
the coefficient of the term 64 will dominate 
such that <0; that is, 6 will reach a stable 
asymptotic value. In the range 6<1 there 
exists the possibility of an unstable equilib- 
rium, but this is not crucial since we only 
need require that (w:/w,)o>1, that is, that 
the initial industrial wage is greater than or 
equal to the “backward” sector wage. A suffi- 
cient condition for global stability of (A12), 
therefore, is 





nway 
ra +- 
1—a 
(A13) <g 2i 
1 =n — nw 


The term Q in (A10) will also reach a 
stable asymptotic value, if the conditions in 
(A13) are met. See this by noting that if 
é=6, the phase curve represented by (A10) 
will be linear with a positive intercept and a 
negative slope; that is, inherently stable. If 
5 is approaching its asymptoze from below 


(above), the function Q=A(8, Q) will rotate . 


upward (downward) to its stationary long- 
run position. Finally, since in the steady 
state ô= 0, see from (A9) that (Z/L)*= and 
therefore Z*=8+)=g¢ (that is, all monetary 
magnitudes grow at rate g in the long run). 


APPENDIX B 
Simulation of the Economic System 


Equation (A9) describes the path of z, per 
capita GNP, , 


i : 
(A9) ¿= —|( +74) why 
1 — 9 + 76 1—a 


2 





i G7 
-nihat us 





— (Ll — n) — re) | 


for a known time path of ô, the wage ratio. 
This equation was used to simulate the time 
path of z. Using the parametric values and 
appropriate initial values listed in the text, a 
numerical simulation was carried out, using 
a fourth-order Runge-Kutta with ten incre- 
ments for each unit of time. In order to 
simulate (A9), equation (A7) was assumed 
to be linear around its steady-state solution. 


‘Thus 

(A1) = A+ BS 
and 

(A7”) 5, = 5 + Ret 


where R is a constant of integration and B is 
negative. A linearized path of 6 was fitted to 
the actually observed path with the following 
coefficients 


(B1) ô = 3.50 — 1.95g 10t 


This equation fitted the data with a correla- 
tion coefficient of .93. Finally the ratio of 
NFI to GNP was calculated using 


(B2) D/Z = 1 — n — XP,/Z 


(asin the text); where 


an 











and 
L wo XP, (=) 
= r = et 
L 1+ Ls Li Ja 
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The Political Economy of the Rent- 
| Seeking Society 


By ANNE O. KRUEGER* | 


In many market-oriented economies, 
government restrictions upon economic 
activity are pervasive facts of life. These 
restrictions give rise to rents of a variety 
of forms, and people often compete for 
the rents. Sometimes, such competition is 
perfectly legal. In other instances, rent 
seeking takes other forms, such as bribery, 
corruption, smuggling, and black markets. 

It is the purpose of this paper to show 
some of the ways in which zent seeking is 
competitive, and to develop a simple 
model of competitive rent seeking for 
the important case when rents originate 
from quantitative restrictions upon inter- 
national trade. In such a case 1) competi- 
tive rent seeking leads te the operation 
of the economy inside its <ransformation 
curve; 2) the welfare loss associated with 
quantitative restrictions is unequivocally 
greater than the loss from the tariff 
equivalent of those quantitative restric- 
tions; and 3) competitive rent seeking 
results in a divergence between the private 
and social costs of certain activities. Al- 
though the analysis is general, the model 
has particular applicability for develop- 
ing countries, where government interven- 
tions are frequently all-em>racing. 

A preliminary section af. the paper is 
concerned with the competitive nature of 
rent seeking and the quantitative impor- 
tance of rents for two couniries, India and 
Turkey. In the second section, a formal 
model of rent seeking under quantitative 


* Professor of economics, University of Minnesota. 
I am indebted to James M. Henderson for invaluable 
advice and discussion on successive drafts. Jagdish 
Bhagwati and John C. Hause made helpful comments 
on earlier drafts of this paper. 


restrictions on trade is developed: and the 
propositions indicated above are estab- 
lished. A final section outlines some other 
forms of rent seeking and suggests some 
implications of the analysis. 


I. Competitive Rent Seeking 
A. Means of Competition 


When quantitative restrictions are im- 
posed upon and effectively constrain im- 
ports, an import license is a valuable com- 
modity. It is well known that under some 
circumstances, one can estimate the tariff 
equivalents of a set of quantitative re- 
strictions and analyze the effects of those 
restrictions in the same manner as one 
would the tariff equivalents. In other cir- 
cumstances, the resource-allocational ef- 


fects of import licensing will vary, de- 
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pending upon who receives the license.' 

It has always been recognized that there 
are some costs associated with licensing: 
paperwork, the time spent, by entrepre- 
neurs in obtaining their licenses, the cost . 
of the administrative apparatus necessary 
to issue licenses, and so on. Here, the argu- 
ment is carried one step further: in many 
circumstances resources are devoted to 
competing for those licenses. 

The consequences of that rent seeking 
are examined below. First, however, it will 
be argued that rent-seeking activities are 
often competitive and resources are de- 
voted to competing for rents. It is difficult, 
if not impossible, to find empirically ob- 
servable measures of the degree to which 
rent seeking is competitive. Instead, some 


1 This phenomenon is explored in detail in Bhagwati 
and Krueger. 
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mechanisms under which rent seeking is 
almost certain to be competitive are 
examined. Then other cases are considered 
in which it is less obvious, but perhaps 
equally plausible, that competition results. 

Consider first the results of an import- 
licensing mechanism ‘when licenses for 
imports of intermediate goods are allo- 
' cated in proportion to firms’ capacities. 
That system is frequently used, and has 
been analyzed for the Indian case by 
Jagdish Bhagwati and Padma Desai. 
When licenses are allocated in proportion 
to firms’ capacities, investment in addi- 
tional physical plant confers upon the 
investor a higher expected receipt of im- 
port licenses. Even with initial excess 
capacity (due to quantitative restrictions 
upon imports of intermediate goods), a 
rational entrepreneur mav still expand his 
plant if the expected gains from the addi- 
tional import licenses he will receive, 
divided by the cost of the investment, 
equal the returns on investment in other 
activities.? This behavior could be perfect- 
ly rational even if, for all entrepreneurs, 
the total number of import licenses will 
. remain fixed. In fact, if imports are held 
constant as domestic income grows, one 
would expect the domestic value of a con- 
stant quantity of imports to increase over 
time, and hence installed capacity would 
increase while output remained constant. 
By investing in additional capacity, en- 
trepreneurs devote resources to compete 
for import licenses. 

A second sort of licensing mechanism 
frequently found in developing countries 
is used for imports of consumer goods. 


There, licenses are allocated pro rata in 


proportion to the applications for those 
licenses from importers-wholesalers. Entry 


~- ? Note that: 1) one would expect to find greater ex- 
cess capacity in those industries where rents are higher; 
and 2) within an industry, more efficient firms will have 
greater excess capacity than less efficient firms, since 
the return on a given amount of investment will be 
higher with greater efficiency. 


JUNE 1974 


is gererally free into importing-whole- 


saling, and firms usually have U-shaped 


cost curves. The result is a larger-than- 
optimal number of firms, operating on the 
downward sloping portion of their cost 


curves, yet earning a “normal” rate of 


return. Each importer-wholesaler receives 
fewer imports than he would buy at exist- 
ing prices in the absence of licensing, but 
realizes a sufficient return on those licenses 
he coes receive to make it profitable to 
stay in business. In this case, competition 
for rents occurs through entry into the. 
industry with smaller-than-optimally sized 
firms, and resources are used in that the 
same volume or imports could be efficiently 
distributed with fewer inputs if firms were 
of optimal size. g 

A third sort of licensing mechanism is 
less systematic in that government officials 
decice on license allocations. Competition 
occurs to some extent through both mecha- 
nisms already mentioned as businessmen 
base their decisions on expected values. 
But, in addition, competition can also 
occur through allocating resources to 
influencing the probability, or expected 
size, of license allocations. Some means of 
influencing the expected allocation—trips 
to the capital city, locating the firm in the 
capital, and sc on—are straightforward. 
Others, including bribery, hiring relatives 
of officials or employing the officials them- 
selves upon retirement, are less so. In the 
former case, competition occurs through 
choice of location, expenditure of resources 
upon travel, and so on. In the latter case, 
government officials themselves receive 
part of the rents. 

Bribery has often been treated as a 
transfer payment. However, there is com- 
petition for government jobs and it is 
reasonable to believe that expected total 
remuneration is the relevant decision vari- 
able for persons deciding upon careers. 
Generally, entry into government service 
requires above-average educational at- 


VOL. 64 NO. 3 


tainments. The human capital literature 
provides evidence that choices as to how 
much to invest in human capital are 
strongly influenced by rates cf return upon 


the investment. For a given level of educa- - 


tional attainment, one would expect the 
rate of return to be approximately equated 
among various lines cf endeavor. Thus, if 
there appear to be high official-plus- 
unofficial incomes accruing to government 
officials and higher education is a pre- 


requisite for seeking a government job, | 


more individuals will invest in higher edu- 
cation. It is not necessary that govern- 
ment officials earn the same total income 
as other college graduates. All that is 
necessary is that there is an excess supply 


of persons seeking government employ-. 


ment, or that highly educated persons 
make sustained efforts to anter govern- 
ment services. Competition takes place 
through attaining the appropriate creden- 
tials for entry into government service 
and through accepting unemployment 
while making: efforts to oktain appoint- 
ments. Efforts to influence those in charge 
of making appointments, of course, just 
carry the argument one step further back. 

To argue that competition for entry 
into government service is, in part, a 
competition for rents does not imply that 


all government servants accept bribes nor- 


that they would leave government service 
in their absence. Successful competitors 
for government jobs might experience large 
windfall gains even at their official salaries. 
However, if the possibility of those gains 
induces others to expend time, energy, and 
resources in seeking entry into govern- 
ment services, the activity is competitive 
for present purposes. 

In all these license-allocation cases, there 
are means, legal and illegal, for competing 
for rents. If individuals choose their 
activities on the basis of expected returns, 
rates of return on alternative activities 
will be equated and, in that sense, markets 
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will be competitive. In most cases, people 
do not perceive themselves to be rent 
seekers and, generally speaking, individ- 
uals and firms do not specialize in rent 
seeking. Rather, rent seeking is one part 
of an economic activity, such as distribu- 
tion or production, and part of the firm’s 
resources are devoted to the activity (in- 
cluding, of course, the hiring of expe- 
diters). The fact that rent seeking and 
other economic activities are not generally 


_conducted by separate economic entities 


provides the motivation for the form of 
the model developed belcw. 


B. Are Rents Quantitatively Important? 


Granted that rent seeking may be highly 
competitive, the question remains whether 
rents are important. Data from two coun- 
tries, India and Turkey, suggest that they 
are. Gunnar Myrdal believes India may 
“... on the balance, be judged to have 
somewhat less corruption than any other 
country in South Asia” (p. 943). Nonethe- 
less, it is generally believed that “corrup- 
tion” has been increasing, and that much 
of the blame lies with the proliferation of 
economic controls following independ- 
ence.* 

Table 1 presents crude estimates, based 
on fairly conservative assumptions of the 
value of rents of all sorts in 1964. One im- 
portant source of rents—investment licen- 
sing—is not included for lack of any valid 
basis on which to estimate its value. Many 
smaller controls are also excluded. None- 
theless, it is apparent from Table 1 that 


3 It may be objected that illegel means of competition 
may be sufficiently distasteful that perfect competition 
will not result. Three comments are called for. First, it 
requires only that enough peopl2 at the margin do not 
incur disutility from engaging in these activities. Second, 
most lines of economic activity in many countries can- 
not be entered without some rent-seeking activity. 
Third, risks of detection (especially when bribery is ex- 


- pected) and the value judgments associated with illegal 


activities differ from society to society. See Ronald 
Wraith and Edgar Simpkins.. 
4 Santhanam Committee, pp. 7-8. 
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TABLE {ESTIMATES OF VALUE OF RENTS: INDIA, 1964 








Amount of Rent 


Source of Rent (Rs. million) 





Public investment 365 





Imports 10,271 

Controlled commodities 3,000 

Credit rationing . 407 

Railways ' i 602 

Total i 14,645 
Sources: 


1) Public investment: The Santhanam Committee, 
pp. 11-12, placed the loss in public investment at 
at least 5 percent of investment. That figure was multi- 
plied by the average annual public investment in the 
Third Five Year Plan. 

2) Imports: The Santhanar. Committee, p. 18, 
stated that import licenses were worth 100 to 500 per- 
cent of their face value. Seventy-five percent of the 
value cf 1964 imports was used here as a conservative 
estimate, 

3) Controlled commodities: These commodities in- 
clude szeel, cement, coal, passenger cars, scooters, food, 
and other price—and/or distribution-controlled com- 
modities, as well as foreign exchange used for illegal 
imports and other unrecorded transactions. The figure 
is the lower bound estimate given by John Monteiro, 
_ p. 60. Monteiro puts the upper bound estimate at Rs. 
30,000 billion, although he rejects the figure on the 
(dubious) ground that notes in circulation are less than 
that sum. 

4) Credit rationing: The bank rate in 1964 was 6 per- 
cent; Rs. 20.3 billion of loans were outstanding. It is 
assumed that aż least an 8 percent interest rate would 
have been required to clear the market, and that 3 per- 
cent of bank loans outstanding would be equivalent to 
the present value of new loans at 5 percent. Data 
source: Reserve Bank of India, Tables 534 and 554. 

5) Railways: Monteiro, p. 45, cites commissions of 
20,percent on railway purchases, and extra-official fees 
of Rs. 0.15 per wagon and Rs. 1.4 per 100 maunds 
loaded. These figures were multiplied by the 1964 traffic 
volume; 203 million tons of revenue-paying traffic 
originated in that year. Third plan expenditure on 
railroads was Rs. 13,260 million, There were 350,000 
railroad goods wagons in 1964-65. If a wagon was 
loaded once a week, there were 17,500,000 wagons of 
freight. At Rs. 0.15 per load, this would be Rs. 2.6 mil- 
lion; 10) maunds equal 8,228 pounds so at 1.4 Rs, per 
100 maunds, Rs.'69 million changed hands; if one-fifth 
of railroad expenditures were made in 1964-65, Rs. 2652 
million was spent in 1964; at 20 percent, this would be 
Rs. 530 million, for a total of Rs. 502 million. 


import licenses provided the largest source 
of rents. The total value of rents of Rs. 
14.6 billion contrasts with Indian national 


\ 
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income of Rs. 201 billion in 1964. At 7.3- 
percent of national income, rents must be 
judgec. large relative to India’s problems 
in attempting to raise her savings rate. 

For Turkey, excellent detailed estimates 
of the value of import licenses in 1968 are 
available. Data on the c.i.f. prices of 
individual imports, their landed cost (c.i.f. 
price plus all duties, taxes, and landing 
charges), and wholesale prices were col- 
lected for a sizeable sample of commodities 
representing about 10 percent of total 
imports in 1968. The c.i.f. value of imports 
in the sample was TL 547 million and the 
landed cost of the imports was TL 1,443 
million. The value at the wholesale level 
of these same imports was TL 3,568 
million. Of course, wholesalers incur some 
handling, storage, and transport costs. 
The question, therefore, is the amount 
that /can be attributed to normal whole- 
saling costs. If one assumes that a 50 per- 
cent markup would be adequate, then the 
value of import licenses was TL 1,404 
million, or almost three times the c.i.f. 
value of imports. Imports in 1968 were 
recorded (c.if.) as 6 percent of national 
income. On the basis of Aker’s data, this 
would imply that rents from import li- 
censes in Turkey in 1968 were about 15 
percent of GNP. , 

Both the Indian and the Turkish esti- 
mates are necessarily somewhat rough. 
But they clearly indicate that the value 
of import licenses to the recipients was 
sizeable. Since means were available of 
competing for the licenses, it would be 
surprising if competition did not occur for 
prizes that large. We turn, therefore, to 
an examination of the consequences of 
competitive rent seeking. 


5 Tam indebted to Ahmet Aker of Robert College who 
kindly made his data available to me. Details and a 
description of the data can be found in my forthcoming 
book. i 
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II. The Effects of Competitive 
Rent Seeking ` 

The major proposition of this paper is 
that competitive rent seeking for import 
licenses entails a welfare cost in addition 
to the welfare cost that would be incurred 
if the same level of imports were achieved 
through tariffs. The effects of tariffs upon 
production, trade, and welfare are well 
known, and attention is focussed here up- 
on the additional cost of competitive rent 
seeking. A simple model is used to de- 
velop the argument. Initially, free trade is 


assumed. Then, a tariff or equivalent im- > 


port restriction is introduced. Finally, an 
equal import restriction with competitive 
rent seeking is examined. 


A. The Basic Model 


Two commodities are consumed by the 
country under investigation: food and 
consumption goods. Food is produced 
domestically and exported. Consumption 
goods are imported. Distribution is a pro- 
ductive activity whereby food is purchased 
‘from the agricultural sector, exported, and 
the proceeds are used to import consump- 
tion goods which are sold in the domestic 
market. Labor is assumed to be the only 
domestic factor of production.® It is as- 
sumed that the country under considera- 
tion is small and cannot affect its inter- 
national terms of trade. Physical units are 
selected so that the fixed international 
prices of both goods are unity. 

The agricultural production function is 


(i) As Aa) A’>O, AN <0 


where A is the output of.food and La is 
the quantity of labor employed in agri- 
culture. The sign of the second derivative 
reflects a diminishing marginal physical 


€ Labor could be regarded as a composite domestic 
factor of production. Extensions to two or more factors 
would complicate the analysis, but would not alter its 
basic results. 
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product of labor in agriculture, due, pre- 


-sumably, to fixity in the supply of land. 


The level of distribution output, D, is 
defined to equal the level of consumption- 
goods imports, M: 


(2) = D=MĦ 


One unit of distributive services entails 
exchanging one unit of imports for food 
with the agricultural sector at the domestic 
terms of trade, and exporting the fooc in 
exchange for imports at the international 
terms of trade. Constant returns to scale 
are assumed for the distribution activity; 
one unit of distribution requires k units of 
labor. Total labor employed in distribu- 
tion, Lp, is 


(3) 


A distribution charge of pp per unit is 
added to the international price of im- 
ports: 7 i 


(4) bu = 1+ pp 


where pm is the domestic price of impcrts. 

The domestic price of food is assumed to 

equal its unit international: price.’ 
Society’s demand for imports depends 


Lp = kD 


“upon the domestic price of imports and 


total income generated in agriculture? 
(5) M = M(pm, A) 


where 0M/dpu<0 and 0M/dA>0. De- 
mand decreases with increases in the price 
of imports, and increases with increases in 
agricultural output (income). Equation 
(5) is derived from micro utility maximiza- 
tion with the assumption that farmers, 
distributors, and rent seekers all have the 
same consumption behavior. Domestic 


7 These assumptions establish a domestic numeraire. 
The real analysis would be unaffected by proportional 
changes in the domestic prices. 

è Food and imports are consumed. But, by choice of 
food as the numeraire (see equation (6)) and the as- 
sumed constancy of international prices, agricu-tural 
output serves as a measure of income. 
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food consumption, F, is simply the quan- 
tity not exported: 


© © © F=4-M 


Since the fixed internatioral terms of trade 
equal unity, food exports equal consump- 
tion goods imports. 
Finally, it is assumed that the economy 
- under consideration has a fixed labor sup- 
ply, L: n 
(7) L= La + Lot Er 


where Lpr is the quantity of labor engaged 
in rent seeking. 


B. Free Trede 


Under free trade, there is free entry into 
both agriculture and distribution and com- 
petition equates the wage in the two ac- 
tivities: ; 

(8) A’ = pp/k 


Equations (1) to (8) constitute the free- 
trade system. These eight equations con- 
tain the eight variables A, M, D, F, La, 
Lp, par, and pp. Since there is no rent seek- 
ing under free trade, Lr=0. 

It is easily established that free trade is 
optimal in the sense that the domestic 
price ratio under free trade equals the 
marginal rate of transformation between 
food consumption and imports. The con- 
- sumption possibility locus is obtained by 
substituting into (6) from (1) and (7) 

F = A(L—kMi-M 
The locus has a marginal rate of trans- 
- formation greater than ore: 
—dF 


9 —— =RkA'’+1>1 
(9) iF + 


which reflects the positive distribution cost 
of substituting imports for food consump- 
tion. The locus is concave: _ 


BF 
dM? 





= BA" <0 
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since A’ <0, which follows from diminish- 
ing returns in food production. Substitut- 


‘ing from (8) into (9), 


which establishes the aforementioned equal- 
ity. 

A free-trade solution is depicted in 
Figure 1. Domestic food consumption and 
import consumption are measured along 
OF and OM, respectively. The consump- 
tion possibility locus is FM. At the point Ê 
no imports are consumed and hence there 
is no distribution. If distribution were cost- 
less, society could choose its consumption 
point from the line ÊA. However, to con- 
sume one unit of import requires exchang- 
ing one unit of food and withdrawing k 
workers from agriculture to provide the 
requisite distributive services. With di- 
minishing marginal product of labor in 
agriculture, the cost of additional imports 
in terms of foregone food production rises. 
Thus, the price of distribution, and hence 
the domestic price of imports, increases in 
moving northwest from Ê., The consump- 


M 
A 


=> 
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FIGURE 1. FREE TRADE 
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tion point Mf has OB food éxchanged for ` 


OM of imports. The distance FB is the 
agricultural output foregone to distribute 
OM imports. 

If society’s preferences are given by the 
indifference curve tt, point C.is optimal. 
The price of distribution is reflected in the 
difference between the slope of ÊA and the 
slope of DD at C. At the point C, OG food 
would be produced, with EG (= EC) ex- 
ported, and the rest domestically con- 
sumed, 


C. A Tarif or an Import Restriction 
Without Rent Seeking 


Consider now a case in which there is a 
restriction upon the quantity of imports 


(10) M=WM 


where M is less than the import quantity 
that would be realized under free trade. 
Since entry into distribution is now lim- 
ited, the competitive wage equality (8) 
will no longer hold. The relevant system 
contains (1) to (7) and (10). The variables 
are the same as in the free-trade case and 
again Lr=0. The system may be solved 
sequentially: given (10), D follows from 
(2), Ly from (3), La from (7), A from (1), 
F from (6), par from (5), and pp from (4). 
Since equations (1), (6), and (7) remain 
intact, the solution for this case is also on 
the consumption possibility locus. 

It is useful to establish the directions of 
change for the variables following a switch 
from free trade to import restriction. The 
reduced import level will reduce the labor 
employed in distribution and increase the 
labor force in agriculture. Diminishing 
returns will reduce the agricultural wage. 
The domestic price of imports, the dis- 
tributive margin, and the wage of distribu- 
tors will increase. Distributors will earn 
a rent in the sense that their wage will ex- 
ceed the wage of those engaged in agricul- 
ture. 

` In the absence of rent seeking, a tariff 
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FIGURE 2. IMPORT RESTRICTION 
- WITHOUT RENT SEEKING 


and a quantitative restriction are equiva- 


lent? aside from the resultant income dis- 


tribution. Under a quantitative restriction 
the distributive wage is higher than the 
agricultural. If instead there were an 
equivalent tariff with redistribution of the 
proceeds, the marginal product of labor 
in agriculture would be unchanged, but 
agricultural workers would benefit by the 
amount of tariff proceeds redistributed to - 
them whereas traders’ income would be 
lower. Since the allocatior. of labor under 
a tariff and quantitative restriction with- 
out rent seeking is the same and domestic 
prices are the same, the only difference 
between the two situations lies in income 
distribution. 

The solution under a quantitative re- 
striction is illustrated in Figure 2, where 
FM is again the consumption possibility 
locus and C the free-trade solution. With 
a quantitative restriction on imports in 
the amount OM, the domestic prices of 


9 The change in the price of the import from the frec- 
trade solution is the tariff equivalent of the quantitative 
restriction described here. 
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imports, and hence of distribution, rise 
from free trade to import restriction. Food 
output (OJ) and domestic consumption of 
food increase, and exports decline to HJ 
(=OM). The indifference curve 7/7’ lies 
below 7 (and the point C), and the welfare 
loss may be described by the consumption 
and production cost measure given by 
Harry Johnson. 

The wage rate in distribution unequiv- 
ocally rises for a movement from free 
trade to a quantitative restriction. The 
total income of distributors will increase, 
decrease, or remain unchanged depending 
upon whether the proportionate increase 
in $p is greater than, less than, or equal to 
the absolute value of the proportionate 
decrease of imports. For the moment, let 
po, pu, and M represent free-trade solu- 
tion values, and let p%, p% and M repre- 
sent import-restriction solution values. 
The total arc elasticity of demand for 
imports for the interval under considera- 
tion, 7, is 


—(M — M) pu + pw 
(11) Mo e a T 
M +M Py — Par 


Total expenditures on imports will in- 
crease, decrease, or remain unchanged as 
n is less than one, greater than one, or 
equal to one. The total income of distribu- 
tors will increase if 


Multiplying both sides of this inequality 
by (p+ Par) /(Pir— par), Substituting from 
(11), and using (4), 


(12) 1+2/(po+ pn) >n 


Hence, distributors’ total income can in- 
crease even if. the demand for imports is 
price elastic. The smaller is the free-trade 


19 Proof of (12) uses the step that f$M > ppM implies 
(p$—pp)/(b$+pn)> —(—M)/GL+M). Note that 
in the continuous case, (12) reduces to 1+1/pp>n. 
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distributive markup, the more likely it is 
that the distributors’ total income will in- 
crease with a curtailment of imports. The 
reascn is that an increase in the domestic ` 
price of imports results in a proportion- 
ately greater increase in the price of dis- 
tribution. 


D. An Import Restriction with 
Competitive Rent Seeking 


In the import-restriction model just 
presented, the wage in distribution pp/k 
exceeds the wage in agriculture A’. Under 
this circumstance, it would be surprising 
if people did not endeavor to enter distri- 
bution in response to its higher return. 
Resources can be devoted to rent seeking 
in all the ways indicated in Section JA: 
This rent-seeking activity can be specified 
in a number of different ways. A simple 
and intuitively plausible specification is 
that people will seek distributive rents 
until the average wage in distribution and 
rent seeking equals the agricultural wage :"! 


M 
(13) Alea SoM >. 
Lp + Lr 


One can regard all distributors and rent 
seekers as being partially engaged in each 
activity or one can think of rent seekers as 
ertering in the expectation oi receiving 
import licenses. In the latter case, the 
final solution classifies the successful seek- 
ers in Lp and the unsuccessful ones in Lr. 
Equetion (13) implies risk neutrality in 
this circumstance. 

Tke model for import restriction with 
rent seeking contains the same equations, 


u Asan alternative, the distributive production func- 
tion (3) can be altered to treat all persons competing for 
import licenses as distributors so that Lp also encom- 
passes Lr and A’=ppM/Lp. Another alternative is to 
introduce a rent-seeking activity distinct from distri- 
bution with a wage determined from total rents 
(sg—A’k)M/Lp, and require that this wage equal the 
wages in distribution and agriculture. These specifica- 
tions give results equivalent to those that follow 
from (13). 
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_(1) to (7) and (10), and the same variables 
as the model for import restrictions with- 
out rent seeking. In addition, the new 
model contains (13) and the introduction 
of Lr as a variable. The essential factor 
of rent seeking is that Lg becomes positive. 

Let us start with a solution for an im- 
port restriction without rent seeking and 
ask what happens to the values of the 
variables when rent seeking is introduced. 
By assumption M= is unchanged, so 
that Lp is unchanged. Tnerefore, dLa 
=—dLp, because the labor that enters 
rent seeking can only come from agricul- 
ture. Substituting into the total differ- 
ential of (1) and using (6), 


(14) dF = dA = — A'dLr <0 


Agricultural production and food con- 
sumption are reduced by the introduction 
of rent seeking. Since the import level re- 
mains unchanged, rent seeking entails a 
welfare loss beyond that for an import 
restriction without rent seeking. The con- 
cavity of the agricultural production func- 
tion results in a food loss that is less than 
proportional to decrements in Ly. Differ- 
entiating (5) totally, 


(15) 0 = Midpy + M:1A 


where M,'and My are the partial deriva- 
tives of (5) with respect to par and A, 
respectively. Solving (15) ior dpy, and 
substituting from (4) and (14), 


Ms 
(16) dpo = dpu = —~ A'cLe < 0 
Mı 


since M,<0 and M:>0. The domestic 
cost of imports will be lower under rent- 
seeking competition. This follows from 
the decrease in the consumption of food 
relative to imports. 

The results of (14) and (15) are not de- 
pendent upon the particular form of the 
equilibrium of the labor market. They 


hold for any specification of competitive - 
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rent seeking. Equation (13) serves to de- 


termine particular values for Lz and other 
variables of the system. The mere exis- 
tence of competitive rent seeking is enough 
to determine the directions of change of 
the variables. 

The above results are sufficient to indi- 
cate that, for any given level of import 
restrictions, competition among rent seek- 
ers is clearly inferior to the tariff equiva- 
lent of the restrictions, in that there could 
be more food consumed with no fewer 
imports under the latter case than the 
former. To the extent that rent seeking is 
competitive, the welfare cost of import 
restrictions is equal to the welfare cost of 
the tariff equivalent plus the additional 
cost of rent-seeking activities. Measurement 
of that excess cost is considered below. 

The tariff-equivalent and rent-seeking 
equilibria are contrasted in Figure 3. | 
Equilibrium under rent seeking will be 
at some point such as L, with the same 
consumption of imports, but smaller pro- 
duction and consumption of food than 
occurs under a tariff. The points K and C 
are the tariff-equivalent and free-trade 
equilibria, respectively. The line D’D’ cor- 


M 











Ficure 3. Rent-SEEKING Import RESTRICTION 
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responds to the domestic price of imports 
in Figure 2, and the steeper line D”D” 
corresponds to the lower domestic price 
of imports under competitive rent seeking. 

So far, it has been shown that for any 
given level of import restriction, a tarif is 
Pareto-superior to competitive rent seek- 
ing, and the properties of rent-seeking 
equilibrium have been contrasted with 
those of the tariff-equivalent case in the 
absence of competition for the rents. A 
natural question is whether anything can 
be said about the properties of rent-seeking 
equilibrium in contrast to those of a free- 
trade equilibrium, which is, after all, the 
optimal solution. It has been seen that the 

. number of persons engaged in distribution 
declines from free trade to import restric- 
tion without rent seeking, and increases as 
one goes from that situation to competi- 
tion for import licenses. Likewise, agri- 
cultural output increases between free 
trade and the tariff-equivalent case, and 
declines between that and rent seeking. 
The question is whether any unambiguous 
signs can be placed on the direction: of 
these changes between free trade and rent 
seeking and, in particular, is it possible 
that society might produce and consume 
less of both goods under rent seeking than 
under free trade? 

The answer is that if inequality (12) 
is satisfied, the absolute number of persons 
(Lo+ Lr) in distribution will increase go- 
ing from a free-trade to a rent-seeking 
equilibrium. If import demand is more 
elastic, the number of persons in distribu- 
tion will decline. Contrasted with a free- 
trade equilibrium, there would be less 
agricultural output and fewer imports 
wher inequality (12) holds. If, with import 
restriction, the income from distribution 
~SM is greater than distributors’ income 
at free trade, more persons will be em- 
ployed in distribution-cum-rent seeking 
with import restriction than are employed 
under free trade. 
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E. Measuring the Welfare Loss from 
Rent Seeking 


A tariff has both production and con- 
sumption costs, and it has already been 
shown that rent seeking entails’ costs in 
addition to those of a tariff. Many forms 
of competition for rents, however, are by 
their nature difficult to observe and quan- 
tify and one might therefore question the 
empirical content of the result so far ob- 
tained. 

Fortunately, there is a way to estimate 
the production cost of rent seeking. That 
cost, in fact, îs equal to the value of the 
rents. This can be shown as follows. The 
rent per import license, r, is: 


(17) r= pp — kA’ 


This follows because the labor required to 
distribute one unit of imports is k, which 
could be used in agriculture with a return 
A’. Note that at free trade r equals zero. 
A distributor could efficiently distribute 
an import and earn his opportunity cost in 
agriculture with zero rent. The total value 
of rents, R, with competitive rent seeking 
is thus the rent per unit of imports times 
the amount imported. 


(18) R =M = (pp — kA) 
Using (3) and (13), 


kppM 
19) R= ~ 
id (+ ai es 


if 
= po(1- -zp 


boM Lr 
~ ER Lr 


Thus the total value of rents reflects the 
agricultural wage (A’) times the number 
of rent seekers. 

The value of rents reflects the value (at 
currert prices) of the domestic factors of 
production which could be extracted from 
the economy with no change in the final 
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goods and services available for society’s 
utilization. Thus, if the value of rents is 
known, it indicates the volume of re- 
sources that could be transferred out of dis- 
tribution and into other activities, with 
no loss of distributive services from an 
initial position of rent-seeking activity. 
The estimates of rents in India and Tur- 
key, therefore, may be interpreted as the 
deadweight loss from quantitative restric- 
tions in addition to the welfare cost of 
their associated tariff equivalents if one 
believes that there is competition for the 
rents. 

The value of the rents overstates the 
increase in food output anc consumption 
that could be attained with a tariff to the 
extent that the marginal product of labor 
in agriculture is diminishing, since the 
equilibrium wage will rise between the 
tariff and the competitive rent-seeking 
situation. In the case of a constant margi- 
nal product of labor in alternative uses, 
the value of rents will exactly measure 
foregone output. 


F. The Implications of Kent Seeking 
for Trade Theory 


Recognition of the fact of rent seeking 
alters a variety of conclusions normally 
obtained in the trade literature and exami- 
nation of such cases is well beyond the 
scope of this paper. A few immediately 
derivable results are worth brief mention, 
however. 

First, an import prohibition might be 
preferable to a nonprohibitive quota if 
there is competition for licenses under the 
quota. This follows immediately from the 
fact that a prohibition would release re- 
sources from rent seeking and the excess 
cost of domestic production might be less 
than the value of the rents. Second, one 
could not, in general, rank the tariff- 
equivalents of two (or more) quotas, since 
the value of rents is a function of both the 
amount of rent per unit (the tariff equiva- 
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lent) and the volume of imports of each 
item.!? Third, it has generally been ac- 
cepted that the more irelastic domestic 
demand the less is likely to be the welfare 
cost of a given tariff. For the quota-cum- 
rents case, the opposite is true: the more 


price inelastic is demand, the greater will 


be the value of rents and the greater, there- 
fore, the deadweight loss associated with 
rent seeking. Fourth, it is usually believed 
that competition among importers will 
result in a better allocazion of resources 
than will a monopoly. If rent seeking is a 
possibility, however, creating a monopoly 
position for one importer will generally 
result in a higher real income if not in a 
preferable income distribution for society. 
Finally, devaluation under quantitative 
restrictions may have important alloca- 
tion effects because it diminishes the value 
of import licenses, and hence the amount 
of rent-seeking activity, in addition to its 
effects upon exports. 


III. Conclusions and Implications 


In this paper, focus has been on the 
effects of competition fer import licenses 
under a quantitative restriction of im- 
ports. Empirical evidence suggests that 
the value of rents associated with import 
licenses can be relatively large, and it has 
been shown that the welfare cost of quanti- 
tative restrictions equals that of their 
tariff equivalents plus the value of the 
rents. i 

While import licenses constitute a large 
and visible rent resulting from govern- 
ment intervention, the phenomenon of 
rent seeking is far more general. Fair trade 
laws result in firms of less-than-optimal 
size. Minimum wage legislation generates 
equilibrium levels of unemployment above 
the optimum with associated deadweight 
losses, as shown by John Harris and 


2I am indebted to Bhagwati for pointing out this 
implication. - 
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Michael Todaro, and Todaro. Ceilings on 
interest rates and consequent credit ra- 
tioning lead to competition for loans and 
deposits and/or high-cost banking opera- 
tions. Regulating taxi fares affects the 
average waiting time for a taxi and the 
percent of time taxis are idle, but prob- 


. ably not their owners’ incomes, unless 
‘taxis are also licensed. Capital gains tax 


treatment results in ovérbuilding of apart- 
ments and uneconomic -oil exploration. 
And so on. 

Each of these and other interventions 
lead people to compete for the rents al- 
though the competitors often do not per- 
ceive themselves as such.\ In each case 
there is a deadweight loss associated with 
that competition over and above the tradi- 
tional triangle. In general, prevention of 
that loss can be achieved only by restrict- 
ing entry into the activity for which a rent 
has been created. ` 

That, in turn, has political implications. 
First, even if they can limit competition 
for the rents, governments which consider 
they must impose restrictions are caught 
on the horns of a dilemma: if they do re- 
strict entry, they are clearly ‘showing 
favoritism” to one group in society and are 
choosing an unequal distribution of in- 
come. If, instead, competition for the rents 
is allowed (or cannot be prevented), in- 
come distribution may be less unequal and 
certainly there will be less appearance of 
favoring special groups, although the eco- 
nomic costs associated with quantitative 
restrictions will be higher. 

Second, the existence of rent seeking 
surely affects people’s perception of the 
economic system. If income distribution is 
viewed as the outcome of a lottery where 
wealthy individuals are successful (or 
lucky) rent seekers, whereas the poor are 
those precluded from or unsuccessful in 
rent seeking, the market mechanism is 
bound to be suspect. In the United States, 
rightly or wrongly, societal consensus has 
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been that high incomes reflect—at least to 
some degree—high social product. As such, ` 
the high American per capita income is 
seen as a result of a relatively free market 
mechanism and an unequal distribution is 
tolerated as a by-product. If, instead, it is 
believed that few businesses would survive 
without exerting “influence,” even if only 
to bribe government officials to do what 
thev ought in any event to do, it is difficult 
to associate pecuniary rewards with social 
product. The perception of the price sys- 
tem as a mechanism rewarding the rich 
and well-connected may also be important 
in influencing political decisions about 
economic policy. If the market mecha- 
nism is suspect, the inevitable temptation 
is tc resort to greater and greater interven- 
tion, thereby increasing the amount of 
economic activity devoted to rent seeking. 
As such, a political “vicious circle’ may 
develop. People perceive that the market 
mechanism dces not function in a way 
compatible with socially approved goals 
because of competitive rent seeking. A ` 
political consensus therefore emerges to 
intervene further in the market, rent seek- 
ing increases, and further intervention 
results. While it is beyond the competence 
of an econpmist to evaluate the political 
impact of rent seeking, the suspicion of the 
market mechanism so frequently voiced 
in some developing countries may result 
from it. 

Finally, all market economies have some 
rent-generating restrictions. One can con- 
ceive cf a continuum between a system 
of no restrictions and a perfectly restricted 
system. With no restrictions, entrepre- 
neurs would seek to achieve windfall gains 
by adopting new technology, anticipating 
market shifts correctly, and so on. With 
perfect restrictions, regulations would be 
so all-pervasive that rent seeking would 
be the only route to gain. In sucha system, 
entrepreneurs would devote all their time 
and resources to capturing windfall rents. 
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While neither of these extreme types could 
ever exist, one can perhaps ask whether 
there might be some point along the con- 
tinuum beyond which the market fails to 
perform its allocative function to any satis- 
factory degree. It will remain for further 
work to formalize these conjectures and 
to test their significance. It is hoped, how- 
ever, that enough has been said to stimu- 
late interest and research on the subject. 
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The Empirical Relationships Between 
the Dividend and Investment 
Decisions of Firms 


By EucENE F. Fama* 


Franco Modigliani and Merton Miller. 


(M-M) establish that in a perfect capital 
market! optimal investment decisions by a 
firm are independent of how such decisions 
are financed. This theorem has an im- 
portant corollary: Investment decisions 
should never be determined by dividend 
decisions, and dividend decisions period- 
by-period need not be affected by invest- 
ment decisions. The mair. goal of the pres- 
ent paper is to examine empirically the 
extent to which the dividend and invest- 
ment decisions of individual firms are 
interrelated.” 

Many models of investment and financ- 
-ing decisions based on the assumption of 
an imperfect capital market are available. 
Only the model of Phoebus Dhrymes and 
Mordecai Kurz is discussed here, since 
they provide what appears to be corrobo- 
rating empirical evidence. Following John 
Meyer and Edmund Kuh, Dhrymes and 
Kurz propose a world in which, because 
of capital market imperfections, internal 
funds are a cheaper source of financing 
for the firm than new security issues, and 
dividends and investments are competing 


* Professor of finance, Graduate School of Business, 
University of Chicago. This proZect was financed by a 
grant from the National Science Foundation. I am 
grateful to David Booth and Stanley Smith for compu- 
tational assistance, and to Calvin Siebert, George Berts, 
Nicholas Gonedes, Arthur Laffer, and Arnold Zellner for 
helpful comments. | 

1 That is, a market where there are no transactions 
costs or taxes, all available information is costlessly 
available to everyone, and investors and firms are price 
takers. y 

2 For a detailed discussion of the M-M model, see the 
book by Miller and the author, ch. 4. 
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uses for limited internal funds. Moreover 
they hypothesize that firms not only allow 
investment decisions to affect dividend 
decisions, but that the desire to'pay ‘‘rea- 
sonable” dividends causes investment de- 
cisions to be affected by dividend decisions. 
The Dhrymes-Kurz empirical evidence is 
discussed later. 


I. Background 


There is a substantial empirical litera- 
ture on dividend and investment models. 
For dividends, the “partial adjustment” 
model of John Lintner has stood up well. 
‘In this model, the change, ADa=Da 
— Dit- in the dividend of firm i from 
year t~1 to year tis given by 


G) ADa= yii(Dit — Dita) + eit 


where en is a random disturbance, Yı: is 
the “‘speed-of-adjustment coefficient,” and 
the target dividend D% is assumed to be 
proportional to earnings Px: 


(2) 
Combining equations (1) and (2) yields 


x ; 
Di, = YuP u 


(3) ADi = BuiDiz-1 + BiP a + en 
(4) Biu = — Yii 
(5) Boi = YuYu 


The Lintner model has fared well relative 
to its competitors in tests on aggregate 
data by John Brittain and in tests on data 
for individual ‘firms by the author and 
Harvey Babiak. 

The investment models most common 
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in empirical work are close :n spirit to the 
dividend model of equation (1). In the 
“flexible accelerator’ model of Hollis 
Chenery and L. M. Koyck, the change in 
capital stock, AKyx= Ka~ Kis is given 
by 


(6) AKa = bul Ka — Ka) + it 


In the Chenery-Koyck model the target 
capital stock K# is proportional to output 


Ou: 

(7) Ki = beQie 

Combining equations (6) and (7) yields, 
(Qi Anan E EE EEA 

(9) ari = ~ hii 

(10) an = upu 


There is, however, disagreement in the 
literature concerning whether output Qa 
is the appropriate variable in (7). For 
example, Jan Tinbergen and others favor 
profits Pa. But models using output, or 
sonie variant of output, have performed 
well relative to these competitors." 

Many types of relationships between 
dividend and investment decisions are 
consistent with the Mcdigliani-Miller 
theorem. In fact, the theorem only rules 
out cases where firms allow dividend de- 
cisions to affect investment decisions. In 
a perfect capital market, investment deci- 
sions are separable from financing de- 
cisions. Firms are free to choose dividend 
decisions that mirror or do not mirror the 
details of investment decisicns to whatever 
extent they like, but optimal investment 
decisions are not determined by dividend 
decisions. 

At one extreme, there might be no de- 
tectable relationships between the two de- 
cisions. Or, firms might choose dividend 


* Fora more extensive review of the empirical invest- 
ment literature, see Dale Jorgenson (1971). 
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policies that are on average complemen- 
tary to optimal investment decisions, but 
make no effort to adjust dividends period- 
by-period to reflect the deviations of in- 
vestments from “normal.” For example, 
firms with high target ratios of capital 
stock to output may choose low target 
ratios of dividends to proats. Or, firms that 
adjust quickly to discrepancies between 
target and actual capital stock may choose 
slower speeds of adjustment in their divi- 
dend decisions. But firms may not make 
their dividend decisions conform period- 
by-period to their investment decisions. 
Specifically, the disturbances of the divi- 
dend and investment equations might be 
independent. Finally, it is even consistent 
with the M-M theorem that the distur- 
bances of dividend and investment equa- 
tions are dependent, as long as the direction 
of causation is from investment to divi- 
dends. 

These and other types of relationships 
between dividend and investment de- 
cisions are examined in this paper. The 
approach is as follows. Many variants of 
equations (1) and (6) are proposed and 
tested in the literature. The first step is to 
screen various models, primarily on the 
basis of the quality of the predictions they 
provide. Considerable effort is spent on 


' this stage, and results on the empirical 


properties of dividend and investment 
models, which seem interesting, are ob- 
tained. Models chosen from this screening 
are then used to present the tests for rela- 
tionships between dividend and invest- 
ment decisions. First, simultaneous equa- 
tions models of dividend and investment 
decisions are studied. Then we look for 
relationships between tke coefficient esti- 
mates and between the residuals of. divi- 
dend and investment regressions. We can- 
not reject the hypothesis that, in general, 
there is a rather complete independence 
between the dividend and investment de- 
cisions of individual firms. 
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II. Regressions and Predictions for 
Single Equation Models 


The data file for this study is annual l 


financial statement information on 900 
major industrial firms for the period 1946- 
68, as reported on the Compustat tapes 
of the Standard Statistics Corporation. 
But the actual sample used includes only 
the 298 firms for which complete data on 
all variables needed in the various tests 
are available for the entire 23-year period. 
The estimated dividend'and investment 
regressions are of the general form,‘ 


(11) ADa = BieDit-1 + BoiPit + BaiPit-r 
+ BaGie + Bose + eit 
(12) AKa = Qu Kit1 + d2iOu(or boiP ix) 
+ riCa + tiG + sN 
+ ie 
(13) AK = AK; + AAQie 
+ AG + QuANy + Ên 


where the subscripts refer to firm 7 and 
„year t, and the variables are measured as 


Ka= Net plant and equipment 

Qu= Sales plus change in inventories 

Pa= “Available for common” = Net in- 
come— Preferred dividends 

Gu= Depreciation 

N.=Gross national product x 10-° 


‘All firm-related variables are measured on 
a per share basis, but with the appropriate 
adjustments to abstract from the effects of 
“changes” in the number of shares out- 
standing caused by stock splits and ‘stock 
dividends.‘ 


‘There are, of course, many statistical problems as- 
sociated with regression models where lagged values of 
the dependent variable appear as explanatory variables. 
In the article by Babiak and the author, these problems 
are discussed in detail and studied via simulations on 
models much like (11)—(13). 

5 There are pros and cons for the use of per share data. 
But many of the tests were also done without adjusting 
the variables to a per share basis, and the results were 
never very different. 
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Equation (13) follows the suggestion of 
Dale Jorgenson and Calvin Siebert who 
recommend fitting investment models in 
differenced form. Including the lagged 
profit term in the-dividend equation is sug- 
gested by the results reported by Babiak 
and the author. Including depreciation in 
the equations is in line with the “cash flow” 
dividend mode! of Brittain and the “‘inter- 
nal funds” investment model of Dhyrmes 
and Kurz, anc others. Finally, following 
John Gould and Roger Waud, Gross Na- 
tional Product (GNP) is included in the 
regressions as a shift variable. 


A. Prediction Results ' 


Tne initial task is to judge the power of 
various versions of the dividend and in- 
vestment regressions (11)~(13) by com- 
paring cross-sectional distributions of pre- 
diction errors. Coefficient estimates for 
each regression equation are obtained for 
each of the 298 firms, using the first 21 
years (1946-66) of data. These coefficient 
estimates are then used to make condi- 
tional predictions of changes in dividends 
and capital stock for each firm for the years 
1967 and 1968. The predictions are condi- 
tional in that they use values of the ex- 
planatory variables appropriate for 1967 
and 1968. Prediction errors are computed 
as differences between actual changes in 
dividends (or capital stock) from 1966-67 
(or from 1967-68) and the changes pre- 
dicted by the regression models. Since 
the dispersion of the distribution of the 
prediction error for any given model is 
likely to vary from firm to firm, in con- 
structing cross-sectional distributions, the 


® The differenced form is obtained by adding K;1.1 to 
both sides of an investment equation, and then differ- 
encing. For example, applying this procedure to (8) 
yields 
ARKi = AK in + aAa + bit 
a = Ita = l du 


fie = Wit — Rit 
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prediction errors are measured in units of 
the standard deviation of the dependent 
variable. Thus the dividend prediction 
errors are standardized as fcllows: 


ĉi, 67 


s(A D3) 





ths,67 = 


where é;,67 is the prediction error for firm 7 
for 1967 for a particular version of the 
dividend model, and where s(AD,) is the 
standard deviation of the annual changes 
in the dividend of firm i over the period 
1946-66. The investment prediction errors 
are likewise standardized by s(AK;,). 

The results of the prediction tests are 
summarized in Table 1. Each regression 
model is first given a number and then the 
explanatory variables are shown. For each 
model and for each of the prediction years 
1967 and 1968, the remaining columns of 
the table then show the average prediction 
error (for example, >>, @,/298), the average 
absolute value of the prediczion errors (for 
example, >>; |@,|/298), the mean square 
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prediction error (for example, >>, 42/298), 

and the standard deviation of the predic- ` 
tion errors. Results are also shown for a 

naive model (Average Change) in which 

the prediction is that the changes in divi- 

dends (or capital stock) for 1967 and 1968 

are equal to the average annual change for 

the period 1946-66.78 


Dividends 


For both the 1967 and 1968 predictions, 
and on every measure of dispersion of pre- 


7 The models reported in Takle 1 were also fit with 
constants. The predictive power of such models is poor. 
Dividend models with constants have mean square er- 
rors in 1967 that are 5-10 percen- greater than those for 
corresponding models without constants, and 20-30 per- 
cent greater in 1968. For investment models, the mar- 
gins of superiority of models with constants suppressed 
is 5-10 percent in 1967 and 10-20 percent in 1968. 

8 Cross-sectional distributions of prediction errors 
were also constructed for dividend and investment 
models in which the prediction error for a firm is taxen 
from the regression model in Tzble 1 with the highest 
adjusted coefficient of determination for that firm. In 
prediction tests, these highest R? models do poorly rela- 
tive to the better predictive models in Table 1. 


TABLE 1—SUMMARY oF CROSS-SECTIONAL DISTRIBUTIONS OF PREDICTION ERRORS FOE 1967 AND 1968 








Predictions for 1967 


Predictions for 1968 





Dispersion Measures 
. Average Mean Standard 


Dispersion Measures 
Average Mean Standard 





Model Explanatory Variables? Average Absolute Square Deviation Averate Absclute Square Deviation 
Dividends 
Di Dei, Pe - 00 83 1.24 1.11 23 81 1.16 1.05 
D2 Dimis Pr, Prat ~ 10 88 1.4 1.18 ~ 29 87 1.39 1.14" 
D3 Dra, Pe, Pra, Ge ~ 10 OL 1.53 1.23 — 28 98 1.83 1.22 
D4 Pra, Py Pia, Ge, Me — 09 94 1.57 1.25 ~ 21 1.16 2.60 1.60 
Average Change 37 .90 1.69 1.24 16 78 1.38 1.16 
Investment 
Kl Kua, 89 1.74 .6.84 2.46 87 2.06 11.25 3.2 
K2 Rin, Qu Ge 85 1.77 7.33 2.57 74 2.13 10.70 3.18 
K3 Kea, Qu Gr, Gri 69 1.71 6.92 2.54 68 2.21 12.95 3.53 
K4 Kia, Qt, Gi, Grr, Ne 62 1.73 7.09 2.59 57 2.41 15.48 3.89 
K5 4Ki1, AQ -86 1.72 7.12 2.53 49 1.84 9.31 3.01 
K6 AK, AQ, AG, 78 1.60 6.32 2.39 47 1.87 9.88 3.11 
K7 AKi-1, AQ, AG, AM, 41 1.54 5.79 2.37 43° 1.91 13.16 3.60 
K8 Kia, Pe 93 1.74 7.13 2.50 93 1.97 10.79 3.15 
Average Change 1.47 1.88 8.37 2.49 1.44 2.05 11.64 3.09 





2 To conserve space, the subscript 7, which should appear on all explanatory variables except N, and AN., is 


omitted. \ 


308 - THE AMERICAN ECONOMIC REVIEW 


diction errors, the two-variable Lintner 
model (D1) does better than all other 
dividend regression models. Moreover, the 
dividend predictions deteriorate system- 
atically as additional variables are in- 
cluded in the model. Thus, depreciation, 
lagged profits and GNP do not in general 
help to explain the dividend decisions of 
individual firms. Models that include 
these variables do not even do well in com- 
parison with the naive Average Change 
model. 


Invesiments 


Unlike the dividend models, the rank- 
ings of the investment models show little 
consistency across the two prediction 
years. In five of six comparisons, the dif- 
ferenced models K5, K6, and K7 have 
lower mean square prediction errors than 
the corresponding models, K1, K2, and K4, 
in which the explanatory variables appear 
as levels. But the four-variable differenced 
model K7, which does best in the predic- 
tions for 1967, is among the worst in the 
predictions for 1968. ‘ 

As in the dividend models, GNP and 
depreciation do not seem to be systemati- 
cally important in explaining changes in 
capital stock. In both prediction years, 
model K3, which does not include GNP, 
has lower mean square error than model 
K4, which does, while model K7 does 
better than K6 in 1967 but worse in 1968. 
As for depreciation, in five of six compari- 
sons the two-variable output model K1 has 
lower mean square error than the models 
K2-K4 which include depreciation; and 
the differenced form of the two-variable 
output model, K5, wins two of four com- 
parisons with models K6 and K7. As in the 


case of dividends, investment models that. 


include depreciation and GNP as explana- 
tory variables generally do not even do 
well relative to the naive Average Change 
mode..® 


3 A measure of the average change in capital stock for 
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Finally, the three measures of cross- 


-~ seczional dispersion of prediction errors do 


not allow a clear choice between the two- 
variable output investment model, K1, 
anc. the profits model K8: The output 
mocel is slightly better in the 1967 predic- 
tions, while the profits model is slightly 
better in 1968. In terms of consistency of 
predictive performance for the two years, 
the two-variable output model, K5, which 
is just the differenced form of K1, seems 
slightly better than both K1 and K8.!° 


Oth2r Prediction Issues 


Several features of the results in Table 
1 deserve further attention. For example, 
the predictions of the investment regres- 
sior models seem “biased”; in both pre- . 
diction years, on average, actual AKa 
exceeds AK it ty more than .5s(AK;,). Also, 
given that the underlying standardized 
prediction errors are in units of s(AK,), the 
meesures of the dispersion of the invest- 
ment prediction errors seem large. Table 2 
is meant to shed light on these and other 
issues. , 

Columns (2) and (3) of Table 2 show 
for each year t the average across firms of 
[(A.D;,—AD,) /s(AD;) lk and [((AKx—AK,) 
/s(4K,) |?, where AD;, AK,, s(AD,), and 
s(A.X;) are the means and standard devia- 
tions of AD; and AK, over the period 
1943-66. It is apparent from column (3) of 
Takle 2 that the cross-sectional dispersion 
of AK: has increased through time—most 
noticeably in the last several years of the 
period. The high dispersion of the predic- 
tion errors for the investment models in 
Takle 1 is a direct consequence of this fact. 
On the other hand, the cross-sectional dis- 
persion of dividend changes does not seem 











the 298 ārms in the sample was also tried as a shift 
variable, with results no better than those for GNP. 

10 Tdany other profits models, ‘including differenced 
models analogous tə K5-K7, were also tried, with poor 
results. Differenced forms of the dividend models also 
perfo-med poorly. 
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TABLE 2--Some STATISTICS ON THE BEHAVIOR OF 
DIVIDENDS AND INVESTMENTS THROUGH TIME 


N 








Cross-Sectional 
Averages of 
Deviations from 


Cross-Sectional 
Averages of 
Squared Deviations 








from Time-Series Time-Series 
Means Means 
(1) (2) (3) ~ 9 (5) 
Year (t) ADs AK st ADit AK 
1947 1.36 51 22 .08 
1948 1.14 67 13 .11 
1949 1.10 .42 —.31 —.25 
1950 1.54 48 45 — .33 
1951 1.26 2355 —.20 07 
1952 85 .58 —.49 —.12 
1953 65 .69 — .38 —.18 
1954 75 .62 — 09 — .30 
1955 88 -75 17 27 
1956 75 .95 .20 .23 
1957 78 79 — ff 15 
1958 1.19 81 —.60 —.24 
1959 76 95 — .08 ~.29 
1960 68 73 .01 —.06 
1961 63 .92 —.31 —.27 
1962 „51 .72 - —.15 —.20 
1963 „56 1.06 —.05 —,16 
1964 83 1.23 31 14 
1965 1.19 1.90 .59 63 
1966 1.57 3.67 .63 1.27 
1967 1.69 8.37 .37 1.47 
1968 1.38 11.64 .16 1.44 








to have changed much, the average values 
of [(ADa—AD)/s(AD)]? are much the 
same in the first and last few years of the 
period. 

Columns (4) and (5) of Table 2 show 
for each year t the average across firms 
of (ADx,—AD,)/s(AD.) and (AK;x,—AK;) 
/s(AK;). The numbers are systematically 
positive from 1964 onward, indicating a 
“boom” in both dividends and investment 
during these years, with the boom in in- 
vestment being stronger. Since the average 
prediction errors for the dividend regression 
models in Table 1 are close to zero, the 
boom in dividends just reflects a normal 
adjustment to the behavior of the ex- 
planatory variables in the regression mod- 
els in those years (i.e., a boom in profits). 
But the boom in investment goes beyond 


FAMA: DIVIDEND AND INVESTMENT DECISIONS. 309 


the normal adjustment to values of the 
explanatory variables (for example, out- 
put). The average prediction errors for 
1967 and 1968 for the investment regres- 
sion models in Table 1 are somewhat 
smaller than the last two numbers in 
column (5) of Table 2, but the average 
prediction errors for the regression models 
are nevertheless substantially positive in- 
both years. This suggests that perhaps the 
regression models overlook variables that 
are important in determining investment 
expenditures, at least in the two prediction 
years 1967 and 1968. Or, perhaps there are 
upward shifts through time in target capi- 
tal to output ratios as a consequence of 
increasingly capital-intensive technologies 
for the firms in the sample. 


B. Details on the Regressions 


Table 3 shows means, standard devi- 
ations, and five fractiles of the cross- 
sectional distributions of the firm-by-firm 
coefficient estimates, t-statistics for coeffi- 
cient estimates, coefficients of determina- 
tion R? adjusted for degrees of freedom, 
and first-order serial correlations f; and 
studentized ranges SR; of residuals for the 
two-variable Lintner dividend model D1 
and for the two-variable investment mod- 
els K1, K5, and K8. Also summarized are 
the cross-sectional distributions of firm-by- 
firm estimates of speed-of-adjustment 
coefficients (SOA,), the target payout 
ratio (TPO;) for the dividend model Di, 
the target capital-to-output ratios (TKQ:) 
for the investment models K1 and K5, and 
the target capital-to-profit ratio (TKP; 
for the investment model K8. The esti- 


“mates of speed-of-adjustment coefficients 


and of the various target ratios are ob- 
tained from equations (1)-(13), with 
coefficient estimates replacing population 
values. 

Table 3 gives additional insight into how 
well the regression models represent divi- _ 
dend and investment decisions. For exam- 
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i a TABLE 3—DETAILED RESULTS FOR SELECTED DIVIDEND AND INVESTMENT MODELS 
, i : i : 
Panel A (Model Di) 
ADs = bud + BaP int ên 
ĝu f Bri l Ri Br) l t(Bre) Bi SRi SOA; TPO; 
Mean 269 > .154 42 —3.30 4.15 —.053 4.17 269 591 
* Standard Deviation: 149 .087 22 1.78 1.98 2351 54 149 .178 
5 Fractiles ‘ : i 
.10 —,470 060 wll —5.29° 1,94 —.378 3.50 .104 „401 
-30 ~ 339 -108 32 —3.91 ` 3.09 — .186 3.84 182 - .525 
.50 —~.251 1.14 42 —3.09 3.82 —.054 4.16 „251 *, 584 
70 —.182 | ,181 54 —2.34 4,84 .072 4.46 339 660 
.90 ~ 104 265 .72 .—1.39 6.85 .295 4,88. «470 -779 
Panel B (Model Ki} . 
me AK in = Ĝu Ki, ti + QOa t+ hit 
Ár Oe Ri (Bs) âu) ĝ: SRi . SOA; TKQ: 
` Mean —.187 5089 .25  —1.73 -2.55 156 4.095 187  —.424 
Standard Deviatión .249 134 .23 2.14 2.19 235 49 249 11.941 
5 Fractiles os, ps ` 
-10 —~.45f ` .005 —.00- —3.50 32 —.122 3.47 — 053 .029 
.30 — 270 030° 12 —2.58 1.76 O15 3.78. 092: 180 
50 —.182 . .053 23 —1.82 2.46 152 4.07 182 275 
70 ` —,092 . 091 .34 —1.01 3.18 -262 4.40 £270 ` 496 
.90 .053 | 6219 ` .59 65 4.37 492 4, 72 451 1.056 
K Panel C (Model K5) 
AK is = OAK + GribQu + bit ) 
Qs Qi Ri HAs) âa) Îi SR: ‘SOA: TKQ; 
| Mean , 400 1142 14 02.04 2.37  —.163 4.06 .600 .253 
Standard Deviation .314 '.215 .32 1.70 2.29 -188 46 314 471 
5 Fractiles ` 
10. .020 012 —.23- 08 .29 — .422 3.45 . 207 .006 
.30 237 .047 — .03 1.08 1.28 —.251 3.78 „432 081’ 
. 50 385 .074 12 ' 1.78 2:08 — 153 4,05 619 .140 
.70 . 568 3143 „31 2.70 3.07 — .068 4.32 .770 261 
.90 .798 365 -58 4,40 4,45 086. 4.72 . 980 731 
Panel D (Model K8) 
AKu = AK +P ia + Hit 
Sos a Qo; R? (&) t(âz) ĝi SRi SOA; ` TKP: 
Mean — 043 .664 17 —.55 1.36 .077 4.18 043 —1.372 
Standard Deviation .132 792 .22 1.39 1.40 .228 OL 132 118.656 
5 Fractiles -i : 
~ 10 —.174 044 — .06 —2.05 .18 —.214 3.53 —.067 —14.152 
-3C — 083 . .317 .02 —1.22 1.18 — .043 3.84 — 003. 1.787 
-50 —.036 ° .489 ~ 14 —.68 1.87 075 4.17 -036 6.198 
7 -003 768 -27 .05 2.46 -198 4.51 -083 12.502 
90 .067. 1.484 .49 1.12 3.53 -388 4.85 .174 28.059 
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ple, the cross-sectional distributions of 
studentized ranges SR; do not indicate 
that severe departures from ncrmality area 
general characteristic of either the divi- 
dend or the investment mocels. In sam- 
ples of size 19 from a normal population, 
the .10 fractile of the distribution of the 
studentized range is 3.29, while the .90 
fractile is 4.32. In the cross-sectional dis- 
tributions of SR; in Table 3, the .10 and 
.90 fractiles are slightly to the right of these 
values, indicating that the distributions of 
residuals are slightly ‘“thick-tailed” rela- 
tive to the normal. 

Most of the results in Table 3 suggest 
that the Lintner dividend model stands up 
somewhat better to the data than the in- 
‘vestment models. Thus, the cross-sectional 
distribution of R? for the dividend model is 
substantially to the right of those for the 
investment models. Moreover, in the 
dividend model, the two cross-sectional 
distributions of é-statistics indicate that 
coefficient estimates are generally large 
relative to their standard errors. For the 
investment models, this is not so generally 
the case. 

Serial correlation of residuals is also more 
serious in the investment models. In the 
dividend model the cross-sectional distribu- 
tion of A; is consistent with what Babiak 
and the author observe in simulations of 
similar models.-when the true serial corre- 


. . \ . . . 
lation is zero, and inconsistent with what - 


we observe when the true serial correlation 
deviates from zero by as little as +.2.! 
In the investment regressions, the cross- 
sectional distributions of 4, for the profits 
model K8 is quite consistent with true 
first-order serial correlation of about .2, 


1 Tn regression models where lagged values of the de- 
pendent variable appear as explanatory variable, sample 
serial correlations of residuals are biased toward zero 
when the true serial correlation is ncnzero. Thus the 
reliance on the results of Babiak and the author. We 
used simulations to study the bias under different as- 
sumptions about the magnitude of the true serial corre- 
lation. 
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TABLE 4—CroSS-SECTIONAL DISTRIBUTIONS OF 
AVERAGE Drvienp Payour Ratios (A PO,), 
AVERAGE CapitaL-To-Output Ratios (A KQ;), 
AND AVERAGE CapITAL-to-Prorit Ratios (A KP;) 











APO; AKQ: AKP; 

Mean „541 646 6.967 
Standard Deviation .338 .672 14.681 

_ 5 Fractiles 

10 > £323 .165 2.036 

30 l 447 .294 3.782 

.50 „515 404 5.401 

.70 578 .682 7.676 

.90 718 1.419 13.036 





while .2 would be low as an estimate of the 
true serial correlation for tie output model 
K1. On the other hand, the cross-sectional 
distributions of 6; for mocel K5 (which is 
just the differenced form of K1) is con- 
sistent with true serial correlation of about 
— .2. Positive serial correlation of residuals 
implies that the usual estimates of residual 
variances are downward biased estimates 
of disturbance variances, while the reverse 
holds in the case of negative serial correla- 
tion. This would explain why the invest- 
ment model K1 yields slightly higher 
values of R? than K5, but K5 is as good or 
better in predictions. 

If the dividend and investment pro- 
cesses are to be interpreted’ in terms 
of the models of equations (1)-—(10), 
there should be some association between 
target payout TPO; capital-to-output 
TKQ;, and capital-to-proit TKP; ratios 
estimated from regressions and the corre- 
sponding observed average payout A PO;, 
capital-to-output AKQ,, and capital-to- 
profit AKP, ratios. Table 4 summarizes 
the cross-sectional distributions of APO,, 
AKỌ;, and AKP,. The average payout 
ratio A PO; is just the average of the year- 
by-year values of the ratia of dividends to 
profits for firm ¿ while 4 KỌ; and AKP; 
are likewise averages of ratios of capital 
stock to output and ‘to profits, respec- 
tively. 

For the dividend model, the cross-sec- 
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tional distribution of the target payouts in 
Table 3 is fairly comparable to that of the 
average payouts in Table 4. In the output 
investment models K1 and K5, however, 
the target capital-to-output ratios are 
systematically low relative to the ob- 
served average capital-to-output ratios. 
Likewise, in the profits investment model 
K8 there is little similarity between the 
` cross-sectional distributions of target, and 
average capital-to-profit ratios. 

There is some evidence, however, that 
the differenced investment model K5 is 
better on this score than models K1 and 
K8. For model K1 the correlation across 
the 298 firms of paired values of TKQ; and 
AKQ; is —.003 and for K8 the correspond- 
ing correlation between paired values of 
TKP; and AKP;is —.078. For model K5, 
the correlation between TKQ; and AKQ; 
is .371, which compares favorably with the 
correlation coefficient of .211 between 
APO, and TPO; for the dividend model 
D1.” 

A corollary of the Modigliani-Miller 
theorem on the independence of invest- 
ment and financing decisions is that in a 
` perfect capital market, investors are in- 
different to a firm’s dividend policy. Thus, 
beyond noting that the estimates are 
positive as predicted by the Lintner partial 
adjustment model, the “reasonableness” of 
the estimated speed-cf-adjustment co- 


2 Correlations of .371 and .211 may seem low, but 
keep in mind that the target ratios are computed as 
ratios of regression coefficients that contain nontrivial 
sampling errors. The downward bias of the estimates of 
target capital-to-output ratios for the investment model 
K5, however, is more difficult to explain, since the simula- 
tions of Babiak and the author on models much like those 
studied here indicate that “lagged variable bias” in the 
regression coefficients does not lead to bias in estimated 
target ratios—a finding that seems to be substantiated 
in the results for the dividend model D1. Perhaps the 

.problem with the estimated target capital-to-output 
ratios is related to the previous suggestion, drawn from 
the prediction results in Tables 1 and 2, that true target 

‘capital-to-output ratios rose during the sample period 
as a consequence of increasingly capital-intensive 
technologies. i 


JUNE 1974 


efficients in the dividend regressions is im- 
possible to judge. In the investment re- 
gressions we are in a slightly better posi- 
tion since we can at least make a rough 
comparison of the SOA ; estimates in Table 
3 with the independent survey results of 
Thomas Mayer concerning the average 
time between initiation and completion of 
investment projects. 

On this basis, the SOA; obtained from 
the differenced output model K5 are higher 
and as a result somewhat more reasonable 
than the estimates obtained from the out- 
put model K1 and the profits model K8. 
For model K1, the average value of 
SOA;= —&; is .187, In other words, this 
model estimates that for the average firm 
less than 20 percent of the adjustment to 
the difference between the desired and 
actual levels of capital stock occurs in any 
given year. Thus when a gap between de- 
sired and actual capital stock arises, many 
years must pass before this gap is sub- 
stantially closed. And if the speed-of- 
adjustment estimates from the output 
mcdel K1 are considered too low, then the 
estimates obtained from the profits model 
K8 (which average only .04) must be con- 
sidered even more unreasonably low. But 
for the differenced model K5 the average 
value of SOA ;= 1—@;; is .60. Thus for the 
average firm 50 percent of the adjustment 
to the difference between the desired and 
actual capital stock occurs in any given 
year, and when a gap between the desired 
and actual capital stock arises, it is sub- 
stantially clesed in two to three years. 
These numbers are more in line with the 
findings of Mayer. 


C. Evaluating the Regressions 


The results of this paper with respect to 
dividend models are consistent with those 
of Lintner, Brittain, and Babiak and the 
author. Specizically, the Lintner model con- 
sistently performs well relative to its 
competitors. 
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One might also argue thaz since there is 
considerable uncertainty about which 
model is best and even about whether the 
results for the “better” models can reason- 
ably be interpreted in terms of the partial 
adjustment mechanisms anc target capital 
ratios that form their theoretical founda- 
tions, the results of this paper with respect 
to investment models are also consistent 
with the previous literature in this area. 
Moreover, the investment models re- 


ported in Tables 1 and 3 are a small subset’ 


of those that were tried. For example, 
following the suggestion of Dale Jorgenson 
(1966) models including additional lags of 
explanatory variables were <ested. Follow- 
ing the work of Robert Eisner, many. 
“mixed” models that include measures of 
both output and profits es explanatory 
variables were tried. These models did 
worse, or at least no better, than those 
reported in Table 1. 

Since we must make do with what we 
have, when we turn now to the tests of the 
` relationships between dividend and invest- 
ment decisions, attention is focused on the 
two-variable Lintner divid2znd model D1 
. (a choice made with some confidence) and 
the two-variable output investment model 
K1 and its differenced form K5 (choices 
made with less confidence). But the results 
for these models are representative. All 
further tests were carried out for all the 
models in Table 1. For the conclusions 
to be drawn from these tests, the specific 
choice of models used in reporting makes 
no difference. 


HI. Simultaneous Equations Models 


Applying two-stage least squares (2SLS) 
and three-stage least squares (3SLS) to 
cross-section data for individual firms, 
Dhrymes and Kurz find what seems to be 
strong evidence that investment decisions 
affect dividend decisions (which is consis- 
tent with the Modigliani-Miller perfect 
market model) and that dividend decisions 
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affect investment decisions (which is incon- 


sistent with the M-M world). They cen- 
clude that their evidence is consistent with 
an imperfect capital market in which in- 
ternal funds are a cheaper source of financ- 
ing for the firm than new security issues, 
and where investments and dividends are 
competing uses for limited internal funds. 
Moreover, their work seems to suggest . 
that single equation models fit with ordi- 
nary least squares (OLS) are likely to give 
results much different from those obtaired 
with simultaneous equations models fit by 
2SLS or 3SLS. This section applies simul- 
taneous equations models to our time- 
series data for individual firms. The find- 
ings are in complete opposition to those of 
Dhrymes and Kurz. 

For dividends, the structural equation, 
corresponding to the Lintner model D1, is 


(14) ADs = BuDi 1 + BP i 
+ BAK i + ei 


while for investment, two structural equa- 
tions, corresponding to model K1 and its 
differenced form K5, are used: 


(15) AR = auKi t + oaQie 
+ aD + na 

(16) AK, = on AKi-1 + arAQie 
+ aA Di + En 


In fitting these equations by 2SLS, the 
“instrumental variable” estimates of Dit 
and AD, used in (15) and (16) are taken 
from the OLS regressions of the dividend 
model D1 in Table 3 and are labelled 
D;(D1) and AD,(D1). Instrumental vari- 
able estimates of AKy in (14) are 
taken from : models K1 and K5, and are 
labelled ÁRa(K1) and ARa(K5). With 
these two instrumental variables, two 
separate sets of 2SLS fits of (14) are ob- 
tained. 

The simultaneous equations models are 
judged primarily by comparing the cross- 
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TABLE 5—-SumMMaRyY OF CROSS-SECTIONAL DISTRIBUTIONS OF PREDICTION Errors: 2SLS MopELS 











Predictions for 1967 


Predictions for 1968 





Dispersion Measures 


Dispersion Measures 





: Explanatory 2SLS Average Mean Standard Average Mean Standard 
Model Variables Variables Average Absolute Square Deviation Average Absolute Square Deviation 
Dividends 
DI Dita, Pn KRAKI) 05 90 1.42 1.19 —.14 95 1.66 1.28 
DI  DisuPa ARRAES) 08 88 1.39 1.18 —.14 98 1.99 1.40 
Investment 
K1 Kita, Qit Di (D1) 82 1.76 6.73 2.46 83 2.08 10.82 3.18 
K5 AKyt-1, AQ, ADDI) 83 1.74 7.42 2.59 61 1.83 11.26 3.30 





sectional distributions of prediction errors 
obtained from the 2SZS regressions with 
those obtained for the corresponding single 
equation models fit by OLS that are re- 
ported in Table 1. Thus, as in the OLS 
regressions, the first twenty-one years of 
data (1946-66) are used in the 2SLS re- 
gressions, with the data for 1967 and 1968 
then used for predictions. The 2SLS pre- 
dictions are summarized in Table 5. 

' For both prediction years the single 
equation results in Table 1 for the divi- 
dend model D1 are better on every mea- 
sure of dispersion of prediction errors than 
the simultaneous equations results in 
Table 5.% The investment predictions 
likewise do not indicate that simultaneous 
equation models systematically improve 
on single equation results. The OLS esti- 
mates of K5 seem to provide slightly better 
predictions than the Z2SZS estimates, 
while OLS and 2SLS estimates for K1 do 
about equally well. 

For each of the models in Table 5, 
Table 6 shows averages across the 298 
firms of the 2SZS coeffcient estimates, 


% To test whether gross investment [4=AKat+Git 
affects dividend decisions, 2S.LS fics for dividend models 
that include both depreciation, G;., and an instrumental 
variable estimate of AK, as explanatory variables have 
been obtained. These models prcduced systematically 
poorer predictions than dividend models that do not 
include Gi, as an explanatory variable—a result also 
previously observed in Table 1. . 


their ¢-statistics, and adjusted coefficients 
of determination. Although #-statistics and 
coefficients of determination are somewhat 
ambiguous in ZSLS (and thus the empha- 
sis on predictions), comparison of Table 6 
with the OLS results for corresponding 
single equation models in Table 3 seems 
also to support the conclusion that the 
simultaneous equations models do not 
systematically improve on single equation 
mocels. For variables that the single and 
simultaneous equations models have in 
commen, there is not much change in 
average values of estimated coefficients. 
More interesting, average values of R? also 
do not change much from Table 3 to Table 
6, which simply reflects the fact that the 
instrumental variables in the 2SLS regres- 
sions have little explanatory power. More 
specifically, in the 25LS dividend regres- 
sions the averages of the coefficients of 
KRKI) and ÁRA(K5) are negative— 
as would be predicted by the Dhrymes- 
Kurz hypothesis that dividends and in- 
vestments are competing uses for limited 
internal funds—but average t-statistics 
for these coefficients are close to zero. More 
important, about 40 percent of the firm- 
by-frm values of the coefficients are posi- 
tive and fewer than 5 percent have i- 
statistics less than — 2.0. In the 2SZS in- 
vestment regressions about 60 per cent of 
the coefficients of Dx(D1) and AD;(D1) 


~ 
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TAELE 6—SUMMARY OF 2SLS REGRESSION RESULTS 
Dependent Explanatory Instrumental — = = a AA os =i 

Model Variable Variables Variable Bi Ba Bs Re K) i) iB) 
Di ADn Dinn Pit SEAE) —.288 .167 —.011 .44 3.16 3.30 —.19 

Di ADa Diva, Pir KEAS) —.279 165.030 .43 3.16 3.78 —.50 

a Ba Qs R Kâ) I) Ka) 

Kı AKit Kita, Qit Di(D1) —.228 = .090 608 .30 ~1.91 1.86 AL 

KS AK AKint-14Q ADAMDI) „339 113 2.845 171.601.5987 





have the wrong sign (positive) and the 
cross-sectional distributions of ¢-statistics 
for these coefficients are in line with the 
hypothesis that these variables have little 
effect. 

One might argue that the poor per- 
formance of the 2S5LS regressions just 
reflects the fact that the first stage regres- 
sions from which the instrumental variable 
estimates are obtained provide poor ex- 
planations of dividends and especially of 
investments. But OLS has been applied 
directly to equations (14)-(16), with again 
no improvement on the results for the 
corresponding models in Table 3. In fact, 
in predictions the OLS regressions on 
(14)-(16) do even worse in comparison 
with the models in Table 3 than the 2SLS 
estimates. These results suggest that 
rather than being due enczirely to inade- 
quate instrumental variables, the poor 
performance of the 2SLS regressions might 
in large part just reflect the general in- 
effectiveness of including any measure of 
investment as an explanatory variable in 
well-specified dividends models and any 
measure of dividends as an explanatory 
variable in well-specified investment models. 

In short, there is no systematic evidence 
for the type of jointness or interdependence 
- in the year-by-year dividend and invest- 
ment decisions of firms that requires a 
simultaneous equations model. From the 
results presented above, single equation 


models of the dividend and investment de- 
cisions of firms seem appropriate. 

This finding is in complete contradiction 
to the results of Dhrymes and Kurz, and 
we can suggest some reasons for the dif- 
ferences. First, although their theory is 
more consistent with time-series models 
applied to individual firms, and although 
their basic data are time-series for 181 
firms, they choose to fit their dividend and 
investment equations with cross-sectional 


_ regressions in which the parameters are’ 


reestimated yearly. This forces the co- 
efficients of explanatory variables to be 
the same for all firms. There is evidence in 
their own results that this is a misspecifi- 
cation. Using dummy variables, they allow 
fitted constants to vary by industry and 
observe significant differences. If divi- 
dends are correlated with other explana- 
tory variables in their investment equa- 
tion, then including dividends in the in- 
vestment regressions may just be a way to 
adjust in part for differences among firms 
in the coefficients of other variables. A 
similar phenomenon may arise when in- 
vestment is included in the cross-sectional 
dividend regressions. 

Any problems due to differences in true 
coefficients among firms might be exacer- 
bated by the fact that Dhrymes and Kurz 
use sales to deflate dividends and invest- 
ments, and generally deflate variables 
which they treat as exogenous, like profits, 
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with capital stock. The relationships 
among such ratios may differ more across 
firms and industries than would relation- 
ships among raw measures of the variables. 
And the use of such deflators raises the 
more basic issue of whether estimating 
relationships among the ratios sheds any 
light on the theoretical dividend and in- 
vestment models that they propose to test. 

Finally, empirical studies of dividend 
and investment models consistently find 
that last perioď’s dividend is important in 
explaining this period’s dividend, and 
that last period’s capital stock is important 
in explaining this period’s investment. 
Dhrymes and Kurz omit these lagged 
variables from their published regressions. 
But there can be correlation across firms 
between paired values of dividends and 
capital stock (or investment) that does not 
imply interdependence between the divi- 
dend and investment decisions of individ- 
ual firms. For example, Dhrymes and 
` Kurz probably induce such correlation by 


deflating dividends and investments with - 


sales. Thus the dividend variable in their 
investment equation might in part be a 
proxy jor the omitted lagged capital stock, 
while the investment variable in the divi- 
dend equation proxies for the omitted 
lagged dividend. 

The omission of appropriate lagged 
variables, the inappropriateness of con- 
straining the parameters of dividend and 
investment models to be the same for all 
firms, and the choice of deflators may ac- 
count for another of the Dhrymes-Kurz 
findings that does not show up in this 
- study. In their cross-sectional regressions, 
2SLS dividend residuals are highly cor- 
related (usually .7 or more) with 2SLS 
investment residuals. In our time-series 
regressions the cross-sectional distribu- 
tions of the correlations between the time- 
series of 25ZS dividend and investment 
residuels for individual firms are sym- 
metric about zero and quite consistent 
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with the hypothesis of no relationship. 
Indeed the distributions are like those for 
the apparently more relevant single equa- 
tion madels which are discussed next. 


IV. Relationships Between the Parameters 
and Between the Residuals of Dividend 
and Investment Models 


The last step in the search for interde- 
pendence between the dividend and invest- 
ment decisions of firms is to examine the 
correlations between the OLS residuals of 
single equation dividend and investment 
models and between various parameter es- 
timates. Table 7 shows the mean, standard 
deviation, and five fractiles of the cross- 
sectional distributions of correlation coeffi- 
cients (computed firm-by-firm for each of 
the 298 firms in the sample) between the 
time-series of residuals from the Lintner 
dividend model D1 and the time-series of 
residuals from the two-variable investment 
models K1 and K5. Table 8 then shows the 
correiations of average dividend payout 
ratios (A PO;) and regression estimates of 
target payout ratios (TPO,) and speed-of- 
adjustment coefficients (SOA,) from the 
dividend model D1 with average capital- 
to-output ratios (A KQ,) and with regres- 
sion estimates of investment speed-of- 
adjustment coefficients and target capital- 
to-output ratios (TKQ;) from the invest- 
ment models K1 and K5. 

There is no evidence in Table 8 that the 


TABLE 7—Cross-SECTIONAL DISTRIBUTIONS OF COR- 
RELATIONS BETWEEN THE RESIDUALS OF THE DIVIDEND 
Mopsz D1 AND THE INVESTMENT MopELs KI anp K5 








D1 with KS 





Di with K1 
Mean — .034 O11 
Standerd Deviation 252 245 
5 Fractiles. 
.10 —.379 — .322 
„30 —.145 —.119 
50 ; — .026 .022 
.70 119 145 
-90 303 331 
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TABLE 8—CoRRELATIONS OF ESTIMATED DIVIDEND 
AND INVESTMENT PARAMETERS 








Dividend Parameter 








Investment Parameter SOA; TPO; APO; 
SOA; of Model Ki .037 .003 .004 
SOA, of Model K5 - 082 098 .029 
TKQ; of Model Ki — 056 025 023 
TKQ; of Model K5 — 103 .053°  —.029 

AKQ: "om 099 .050 —.001 





parameter estimates from the dividend 
regression model D1 are correlated with 
parameter estimates from investment re- 
gression models. The correlations of the 
estimated speed-of-adjustment coefficients 
(SOA,) and target payout ratios (TPO; 
of the dividend model with the speed-of- 
adjustment coefficients (SO4;) and target 
capital-to-output ratios (TKỌQ;) of the 
investment models are all small. And there 
is no evidence in Table 7 of systematic 
relationships between the residuals of the 
dividend model and the residuals of the 
investment models. The means of the cor- 
relations between dividend and investment 
residuals are close to zero, and the cross- 
sectional distributions are more or less 
symmetric about zero. 


V. Conclusions 


Modigliani and Miller show that in a 
perfect capital market, period-by-period 
investment decisions by a firm are sepa- 
rable from its dividend decisions. The re- 
sults of this paper are consistent with this 
view. Whatever imperfections are present 
in the capital market are not sufficient to 
cause our data to reject the hypothesis 
that there is a rather complete degree of 
independence between the dividend and 
investment decisions of firms. Specifically 
there is no evidence for the type of joint- 
ness in dividend and investment decisions 
that would require treating them, via 
simultaneous equations models, as inter- 
dependent endogenous variables. And 
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there is also no evidence of systematic 
relationships between parameter estimates 
of dividend and investment models or of 
any relationships between the residuals of 
these models. 

It is, however, well to end by noting 
that the coefficient estimates and residuals 
from the regressions contain sampling 
errors that could obscure relationships 
either between the true parameters or 
between the disturbances of the dividend 
and investment models. Thus the appro- 
priate conclusion is that the hypothesis of ` 
no period-by-period association between 
the dividend and investment decisions of 
firms is not rejected by the data of this 
study. 
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On the Impact of Uncertainty on the 
Value and Investment of the 
Neoclassical Firm 


By Guy V. G. STEVENS* 


Despite recent advances incorporating 
uncertainty into the theory of the firm, 
major problems remain which mar the 
theory and prevent its practica] applica- 
tion. This paper explores and offers solu- 
tions to two such problems: the form of the 
neoclassical firm’s objective function under 
uncertainty, and the derivation of equa- 
tions for investment and factor inputs 
from the maximization of a properly chosen 
objective function. 

The expression adopted in Section I as 
the best available objective function for 
the neoclassical firm is derived from the 
well-known Lintner-Mossin-Sharpe (LMS) 
market valuation equation (see the articles 
by John Lintner (1965a), Jan Mossin, and 
William Sharpe). However, the major 
point of this section is that the LMS equa- 
tion, as presently written, unnecessarily 


limits the scope of the ana_ysis of optimal — 


firm decisions, particularly investment de- 
cisions. Implicit in the currently accepted 
version of the equation is the assumption 
that today’s decisions affect firm cash 
flow only in the present period. Truly 
dynamic problems such as those attacked 
in the investment analysis pioneered by 
Robert Eisner and Robert Strotz cannot, 
therefore, be handled. The situation can 


* Chief, Quantitative Studies, Division of Inter- 
national Finance, Federal Reserve Board. My thanks go 
to Richard Bower, Robert Mackay, and my colleagues 
Roger Craine, Michael Laub, Richard Porter, Peter 
Tinsley, and Peter von zur Meulen for helpful comments 
and constructive criticism. An earlier draft of this paper 
was presented at the 1972 meetings of the Southern 
Economic Association. Naturally I am solely responsible 
for the opinions and remaining errors in this version. 
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be remedied, but we will see that this is 
more difficult in some cases than others. It 
will depend on one’s choice of assumptions 
about the randomness of future values of 
the market parameters: the riskless rate of 
interest and the market price of risk. 

In the second part of this paper, a re- 
vised version of the LMS valuation equa- 
tion is used to derive optimal investment, 
labor input, and production policies for 
models that have been extensively stucied 
under certainty, but which have been 
treated inadequately or not at all under 
uncertainty. In particular, we will cover 
1) the standard neoclassical case where the 
firm faces constant factor costs and con- 
stant returns to scale, and 2) the Eisner- 
Strotz model, where the cost of investment 
goods is no longer constant, but a function 
of the rate of investment. 


I. Equations for the Value of the Firm 
Under Uncertainty 
A. The Value of the Firm Under 
Conditions of Certainty 


For purposes of comparison, it might be 
helpful to note that in this section we seek ` 
an analog for conditions of risk or uncer- 
tainty to the equation for the market value 
of the firm under certainty. Under condi- 
tions of perfect financial markets, the lat- 
ter is equal to the sum (or integral) of dis- 
counted net cash flows exclusive of financial 
costs[X(t)].! Merton Miller and Franco 


1 Under these conditions, the famous Modigliani- 
Miller theorem (1958) will hold: the firm’s financial 
policy will be unrelated to the value of the firm. It is 
shown in Appendix A to my 1973 paper that this 
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Modigliani (1961) have shown the first 
expression to be equal to a number of 
_ alternatives, among which is the sum of 
discounted dividends [DIV (t) ] over time. 
Thus, under certainty, the value of the 
firm, at any time 0, is equal to: 


(1) f X(thetdt = f DIV(t)e*tat 
0 0 

where r is the rate of interest (here, for con- 

` venience only, assumed constant for all t). 


B. The Lintner-Mossin-Sharpe Model 
and Its Competitors 


The model developed below is based on 
a generalization of the LMS asset valua- 
tion equation. The assumptions and struc- 
ture of the theory underlying the LMS 
equation have been detailed and criticized 
in a number of recent articles.? Rather 
than restate this work, I will present the 
_ broad outlines of the LMS theory, going 

_ into detail only to argue that, at the 
present time, its virtues outweigh its de- 
fects. 

As is well known, the LMS equation for 
the value of any given firm is determined 
by the equilibrium conditions established 
in a market of atomistic portfolio investors. 
With respect to the behavior of these in- 
vestors, the assumptions of the original 
LMS model were as follows: 


1. The utility function of each in- 
vestor is a function of the expected 
value and variance of return from 
his portfolio; each investor is risk 
averse, i.e., all other things equal, 
less variance is preferred to more. 

2. A perfect market exists for riskless 
borrowing and lending. 

3. All investors have a one-period 
horizon. 





theorem holds for the models developed in the preser.i 
paper under conditions of uncertainty. Thus we can 
ignore leverage. 

? See Lintner (19654), Robert Litzenberger and Alan 
P. Budd, and Michael Rothschild and Joseph Stiglitz. 
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4. All investors have identical esti- 
mates of expected returns and 
variance for each opportunity. 


Subsequently, the last three assump- 
tions have been relaxed without changing 
the basic form of the implied equation for 
the value of the firm. 

Tke major weakness of the model is 
generally agreed to be the first assump- 
tion: the dependence of the investor’s util- 
ity on expected return and variance alone. 
It is well known that the mean-variance 
approach is consistent with the widely ac- 
cepted theory of expected utility maximi- 
zation only if the investor’s utility function 
is quadratic or all probability distributions 
are normal. Quadratic utility functions are 
rejected almost universally because of 
their unrealistic assumptions (see, for ex- 
ample, Lintner (1965a, fn. 20)); more 
people ere willing to assume normality as 
an approximation to reality and Eugene 
Fama (1971) has gone somewhat further 
by showing that for the class of stable 
symmetric distributions very similar equa- 
tions for the value of the firm result. How- 
ever, I am sure that many will consider 
even Fama’s relaxed version of assumption 
1 to te too restrictive. 

One can applaud efforts to work with 
more general assumptions and at the same 
time defend efforts to develop the im- 
plications of the LMS and related models. 
As fat as the subject matter of this paper 
is concerned, the defense is that a theory 
of the firm based on the LMS valuation 
equation has a set of desirable properties 
that is not shared by any other existing 
model. : 

First, the LMS model has the essential 
property that the value of the firm is de- 
termined by the portfolio decisions of in- 
vestors in a competitive securities market. 


3 See Lintner (1965b) for the relaxation of assumption 
2and Eugene Fama (1970, 1971) for the relaxation of 
3 and 4 í 
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Hence managers who act to maximize the 
firm’s value according to the LMS equa- 
tion are following the necclassical model: 
maximizing the market value of the firm. 
The study of the neoclassical model is of 
more than theoretical interest, since it pro- 
vides, at present, our best description of 
corporate investment activity at all levels 
of data aggregation (see the articles by 
Charles Bishoff, and Dale Jorgenson and 
Calvin Siebert).4 

As far as I know, with the exception of 
Jack Hirshleifer’s contributions—which 
have their own drawbacks’—no other 
theory of the firm under ancertainty has 
forged the link between tke firm’s market 
value and its objective function. Interest- 
ing results have been derived by authors 


assuming a variety of alternative objec-. 


tives (see Edward Zabel and Rothschild 
and Stiglitz for expected profit maximiza- 
tion); yet no one has shown how any of 
these alternatives is related to either the 
maximization of the firm’s market value or 
some other theory of entrepreneurial be- 
havior. 


4 Traditionally the maximization of the value of the 
firm has also been supported as a normative criterion, 
leading under usual conditions to the maximization of 
the utility of the firm’s stockholders. However, recently 
Stiglitz, and Michael Jensen and Jchn Long have inde- 
pendently demonstrated that, unde: mean-variance un- 
certainty, this normative conclusion rarely follows. 


Nevertheless, most of the results derived below concern-. 


ing the market value of multiperiod investments and 
optimal investment and labor policies should carry over, 
qualitatively unchanged, to the maximization of that 
objective function that does lead zo maximum social 
welfare under uncertainty. 

5 Hirshleifer’s model, using the time-state preference 
framework, possesses all the desirabl2 properties claimed 
for the LMS theory; however, it too has drawbacks, 
the seriousness of which only time can determine: 1) a 
usual assumption is that all future states of the world 
can be defined by a finite set of states, a separate market 
existing for claims on each state; the latter, at least, is 
clearly not true; 2) most agree, including Hirshleifer, 
p. 277, that it is very difficult, if not impossible, to use 
the model empirically—because of zhe difficulty of re- 
lating observed secutity data, which relate to many 
states and times, to unobserved prices for claims in indi- 
vidual states. 
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The second virtue of the LMS frame- 
work is that the firm is not artificially con- 
strained in its investment policy with re- 
gard to the risk characteristics or the in- 
vestments it selects. Its investments need 
not be limited to those in a given “risk 
class,” however that may be defined. Nor 
are the firm’s investments limited to taose 
that do not affect the overall risk of its 
profit stream, as is the assumption of the 
Simon-Theil certainty equivalent approach 
(see Henri Theil, p. 349). 


C. The Lintner-M ossin-Sharpe 
Valuation Equation® 


Despite this impressive list of credits, 
the LMS equation in its present form does 
have a serious drawback. It may be gen- 
eral with respect to the risk characteristics 
that it can handle, but iz is severely limited 
with respect to the time characteristics of 
the decisions it can analyze. The only 
decisions which can be incorporated into 
the LMS equation as it now stands are 
those whose effects are limited in time to 
the current period. The cause lies with the 
treatment of capital gains. 

Let us start with a careful description 
of Lintner’s version of tie valuation equa- 
tion (1965a, pp. 26-33). Let Vi(0) be the 
aggregate market value of the equity of 
the ith company at tim: 0. Lintner shows 
in his world of risk-averse stockholders 
that: 


(2). vio) = [1/r(0)] fzlrio]- 


m(0)| Var RO È Cov (RIO, RO) |} 


j=l 
where 


Ri(0) = the total return on the equity of 
company 7 at time 0, equal to 


£ In this section, we will stick to the original form of 
the LMS equation. It should not be difficult to general- 
ize the results below for the valuation equations derived 
from the more general models m2ntioned above. 
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cash dividends and capital gains. 
E(Ri(0)), Var (Ri(0)), and Cov 
(Ri(0), R7(0)) are the moments 
of Ri(0): its expected value, 
variance, and covariance with 
the return of any other firm, j. 

v(0)=the riskless rate of interest at 
time 0. 

m0) = the market price of risk at time 0. 


LMS and numerous other writers have 
studied how this equation can be used to 
derive the firm’s optimal capital budget.’ 
However, virtually no one has distinguished 
between a given investment’s possible im- 
pact on the separate components of R:(0), 
dividends and capital gains—or, alterna- 
tively, current and future cash flows. Even 
though cases have been considered where 
an investment may affect cash flow over 
many periods, we have never been shown 
how to calculate the impact of these future 
effects on the value of the firm. 

The one possible exception to the last 
statement is a recent article by Lintner 
(1971) where he attempts, as I do below, 
to handle the capital gains term by in- 


tegrating it out. However, as discussed in ` 


the next section, his solution for the value 
of the firm is not a solution to the basic 
LMS valuation equation (2), above.® 

The inability to handle multiperiod in- 
vestments is caused by the fact that LMS 
have given us in equation (2) a difference 
or differential equation in Vi(0), rather 
than a solution for V2(0) in terms (only) of 
its underlying determinants—dividends or 
cash fiow over time. We shall derive these 
solutions in the next two sections. 


D. Case I: Future Riskless Interest Rates 
and Market Prices of Risk 
Known with Certainty? 


Let us first reformulate Lintner’s equa- 
7 See Robert Hamada and Fama (1971). 


8 See fn. 10 below. 
9 It becomes clear near the end of this section that a 
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tion (2) by breaking up Ri(0) into divi- 
dends [DIVi(0)] and capital gains [¥i(0) 
or in period form, Vi(1) — V2(0) |. The con- 
tinuous form of equation (2) is given in 
(3). For the difference equation version of 
(3) one substitutes Vi(1) — Vi(0) for Vi(0). 

The solutions to the differential or dif- 
ference form cf equation (3) depend on 
further assumptions to be made about the 
stochastic nature of r(t) and m(t). If ‘we 
assume that the stockholder knows future 
riskless interest rates and market prices of 
risk with certainty, then a solution to (3) is 
readily available. For the continuous case, 
consider the possible solution shown as 
equation (4). For this solution, note that 
for each time s, including s=0, Vi(s) is 
given by equation (5). Since r(s) and m(s) 
are knewn with certainty for all future 
time, there are no random variables in 
Vi(s). Hence E( Vi(0)) equals simply Vi(0) 
and Var (Vi(0}) equals zero; this holds for 
any other time (s) as well. Since Vi(0) and 
Vj(0) are nonstochastic, Var (DIVi(0) 
+Vif0)) in equation (3) equals Var 
(DIVi(0)), and likewise, Cov (DIVi(0) 
+Vit0), DIV}(0)+Vj(0)) equals Cov 
(DIVi(d), DIV;(0)). 

After substituting equations (4) and (5) 
into the differential equation (3), and not- 
ing that for solution (4) E(V7(0)) equals 
Vi(0), equation (3) becomes: m(0) [Var 
(DIVi(0)) + Žu; Cov (DIVi(0), DIV7(0)) | 
equal to 


m(0)[Var (DIV(0) +Vi(0)) iy 
-Cov (DIVi(0)-+Vi(0), DIVj(0)+V7(0))] 


I noted in the last sentence that these 
terms are equal at any time including 0, 
because of the nonrandomness of Vi(0) and 
Vj(0). Thus the differential equation (3) 
reduces to zero and equation (4) is a solu- 
tion. 





further necessary condition of Case I is that the mo- 
ments at the time of decision, 0, of dividends for t>0 
are not aifected by random events after time 0. 
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(3) Vi(0) = => {2[DIviG) -+ Vi(0)] — m(0)+ Var [DIVi(0) + Vi(0)] 
r 


= m(0) | > Cov (DIVi(0) + Vi(0), DIVj(0) + vo 


(4) Vi(0) = f *{ulDrvicy] — m(t) | var (DIVi(t)) + D2 Cov (DIVi(t), prvi) | 


“exp f- f ron} dt 


(5) Vils) = r(s)Vi(s) — E(DIVi(s)) 


+ mls) [var (DIVi(s)) + 2 Cov (DIVi(s), pavio) | 


© 


(6) Vi(0) = >> fzlprviw] — m(t) [ver (DIVi(t)) + = Cov (DIVitti, pivi | 


te 0 


TL tre: 


p=0 


The solution to the difference equation 
analog to (3) is quite similar, and is given 
in (6). 

In summary, for Case I the value of the 
firm under uncertainty is the infinite sum 
of risk-adjusted expected dividends, dis- 
counted by the riskless rate of interest. 
This expression, it should be emphasized, 
is very different from the well-known 
equation for the value of the firm which is 
the fruit of the constant risk class theory 
criticized above (see Section Is above). 
This latter states that the value of the firm 
is equal to the infinite sum of expected 
dividends (unadjusted for risk) discounted 
by a risk-adjusted rate of interest (the cost 
of capital for all firms in the given risk 
class) .!° 


10 This is an appropriate place to discuss Lintner’s 
proposed solution to his similar, but not identical, model 
mentioned in the previous section. = do not want to 


_ take a position on whether the proposed Lintner equa- 


tion is a valid solution to his new model: that would 
require a lengthy discussion of the equilibrium equations 
of that model and his method of proof, a discussion that 
is quite beyond the scope of this article. However, it is 
appropriate to show that his solu-ion is not a solution to 
the model considered in this article, the one defined by 
the valuation equation (2). Atter.tion will be limited to 
the only case Lintner considers, the special case where 
future riskless rates of interest or discount rates are 
known with certainty. 

Lintner’s proposed solution is formally identical to 
those proposed by proponents of the constant risk class 
hypothesis; i.e., uncertainty is fally accounted for by 
adjusting the discount rate for risk. Lintner aort p. 
194) proposes the following solut:on: 


V(0) = f D(0) exp [ëp — auCo?(gp) |t exp [-~rt]dt 


Y (0), D(0), are, as before, the value of the firm and 
dividends at time 0; r is the riskless rate of interest ‘or 
discount rate) assumed for convenience only to be con- 
stant over time; gp is the expected growth rate of 
dividends over time and o?(gp) is the variance of this 
growth rate; asr and C are markst parameters; covari- 
ances with other returns or growth rates are ignored, 
again for convenience only. Lintner’s solution, like the 
above one for the special Case I, implies that the vari- 
ance of capital gains is zero; taking this into account, 
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The most interesting point about solu- 
tions (4) and (6)—and probably quite un- 
realistic—is that capital gains are non- 
` stochastic. Although they are likely to be 
nonzero, in this world the capital gains of 
the firm are known with certainty. This 
result depends on the special assumptions 
of Case I. If we let future one-period risk- 
less rates become random variables and/or 
take a Baysian approach and assume that 
the expected value and variance of divi- 
dends are random, then capital gains be- 
come random. This is the major problem 
of the next section: 


E. Case II: The Riskless Rate and Market 
Price of Risk for Future Periods as Random 
Variables: The General Case 


The first and most important thing to 
note about the general case is that capital 
gains no longer are known with certainty. 





along with the inconsequential] neglect of covariances, 
implies that any proposed solution must satisfy 
the modified LMS differential equation: r(s)V(si= 

E[DIV(s)]+V(s)—m(s) Var [DIV(s)]. Unless I am 
mistaken, Lintner’s proposed solution does not satisfy 
the above equation. First, it is impossible to find any- 
thing in the solution that corresponds exactly to the 
moments E[DIV(s)] and/or Var [DIV(s)]; this is 
probably due to the fact that Lintner is concentrating on 
equilibrium growth rates and, hence, lognormal distribu- 
tions. Thus: E[DIV(s)]=E[D(O)e] or E[D(O) 
-exp {/6 g(v)do} | D(O)et= exp {£[InD(s)]}. On the 
other hand, assuming we can approximate E[DIV(s)] 
by D(G)e*, we can then rewrite Lintner’s solution as 
equal to the integral of expected dividends discounted 
by a risk-adjusted discount rate: 


V(s) = f zipo) exp { ~amCar(gp)(t — s} 
exp { —r(t— s)}dt 
= f E[DIV](t)] exp {—[r+aCo%(gn) ](t—s) jdt 


Substituting the market price of risk (m) for Lintner’s 
similar market parameters asC and differentiating 
Lintner’s solution with respect to s yields: rV(s)= 
E(DIV (s))+V(s) —mo2(gn) V(s). Lintner’s proposed 
solution satisfied the LMS differential equation only 
where Var (DIV (s)) equals *(gp) V (s); i.e., the variance 
of the dividend stream is proportional to the value of 
the firm. This is not generally <rue, not even for the 
special class of models where dividends (or expected 
dividends) show a steady growth rate. 


. VO} = 
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Capital gains are V(1)—V(0), and the 
difference equation version of (3) shows 
that V(1) is a function of r(1) and m(1), 
which are random variables at time 0, the 
time cf decision. Hence the solution to 
Case I no longer holds. 

Although the general solution to the 
basic difference or differential equation (3) 
is much more complex, its structure can 
be made clear: the solution to the general 
case is constructed from the solution to the 
special case (equation (6), above), by 1) 
substituting the expected values of future 
riskless interest rates, etc. for the pre- 
viously known values; and 2) subtracting 
another series of risk discounts, reflecting 
the variance of capital gains. Here we shall 
limit cur attention to the solution of the 
general difference equation.'! Ignoring the 
covariance terms which are irrelevant to 
the question at hand, the difference equa- 
tion version of (3) becomes: 


5 {E[DIV(0)] + E[V(1) ~ V(0)] 


— m(0) Var [DIV(0) + V) — V(O)}} 


Since at time 9 (and any time t in the fu- 
ture), the value of the firm at that time is 
known with certainty, E(V(0)) = V(0) and 
Var (¥(0))=0. We will assume that the 
value o: the firm in any period will not be 
a function of the returns (DIV) in earlier 
periods;!? thus D7V(0) and V(1) will be 


1 The solution to the general differential equation re- 
quizes added assumptions concerning the moments of 
the random variables to ensure, among other things, 
the continuity of Vi(0). Probably as tot, the permis- 
sible variance in the riskless rate of interest and all other 
random variables during the small period, tı— to, must 
approach zero. 

2 Since (1) is a function of the expected value and 
variance cf dividends in periods 1 to %, this means that 
we are assuming that the outcome for dividends in 
period zero doesn’t affect the moments of dividends for 
future periods. Such interdependence or serial correla- 
tion can be built into the model by adding the covari- 
ance between DIV (0) and V(1), but this would further 
complicate an already very complicated expression, 
equation (10) below. 
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statistically independent and Var [DIV(0) 
+V(1)—V(0)] = Var [DIVO ]+Var [V(1)]. 


Hence the basic difference equation simpli- | 


fies to: 


“i Es (so 
- + E[V(1)] — »(0) Var [DIV(0)] 


— m(0) Var [V(1)]} 





) {zov 


For expository purposes, it is best to 
start the analysis with a firm (asset) which 
has a finite life. In such a case one can 
derive the value of the firm at time 0 by 
backward recursion from the Jast period n. 
The valuation expression for the asset with 


finite life, n, leads naturally to the general. 


equation for the value of en asset with an 
infinite life. 

Consider the valuation of the simplest 
multiperiod investment, an investment 
yielding returns over 2 p2riods: DIV(0), 
DIV(1).*8 For this example, since there are 
no returns after period 1, the value of the 
asset is zero in all periods greater than 1. 
Thus there is no uncertainty concerning 
capital gains during period 1. Using equa- 
tion (7) we know therefore that: 


V(t) = 





fo { E[DIV(13] 


“— m(1) Var [DIV(1)}} 


18 We call these returns “dividerds” to maintain con- 
sistency with the preceding sections; these returns can 
be thought of as stream of cash flow, as will be seen in 
Section II. 


To determine V(0), according to equation 
(7) we need to know E[V(1)] and Var 
(V(1)]. From the preceding: 

\ 
1+r(1)/ 


m(1) : 
—E Gea) Var [DIV(1)] 





E[V(1)] -7( RIDIV()| 





A 
+r(1) 


tvar Eea 


‘(Var [DIVi1)])? 
1 


m(1) 
FERA Gy 0) 
-E[DIV(1)] Var (DIV (1)| 


Hence, for the value of the firm (asset) 
at time 0 we have equation (8). The last 
term in (8) is a risk discount to take ac- 
count of the loss in value due to the riski- 
ness of capital gains; the first term is > 
nearly the same as the expression for the 
value of the firm under the assumptions of 
Case I (equation (6)),except that 1/[1+7(1) ] 
and m(1)/[1+r(1)] are replaced by their 
expectations.'4 It might be noted that if 





var [V(1)] = Var e ) (ELDIVv()))? 


’ 











“Tt is worth noting that equation (8). provides us 
with the proper way under mean-variance uncertainty 
to derive the discounted present value of future rezurns. 
Thus the present value at time zero of dividerds in 
pericd 1 is given by the last three lines of (8). For 
more details, see my 1973 paper, p. 16. 
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only future riskless rates of interest are 
random (and not also future market prices 
of risk), then the risk discount for capital 
gains simplifies considerably, becoming: 








(0) 
ae l F a IPI] 
— m(1) Var [DIV(1)]]? 


In similar fashion, one can use equation 
(8) to derive the expected value and vari- 
_ance of capital gains for the three-period 
firm, and, in conjunction with equation 
(7), proceed recursively to the value of the 
n-period firm." In so doing, the principles 
emerge which lead to the solution of the 
general, infinite-period case. First, the 
present value of all risk discounts are car- 
ried along in the value expression; i.e., in 
the n-period case we have 2n—1 terms re- 
flecting discounts for risk: » terms mea- 
suring the present value (cost) due to the 
uncertainty of returns (dividends) in pe- 
riods zero through n—1; and n—1 terms 
reflecting the present value caused by the 
uncertainty of capital gains in periods zero 
through n—2. 

For each type of risk discount, its value 
tn the period in which the uncertainty occurs 
is equal to the variance of the particular 
return in question (capital gain or divi- 
dend) times the ratio of that period’s mar- 
ket price of risk and riskless rate of in- 

' terest. The present value at time zero of 
each risk discount, which affects the value 


of the firm in time zero, is calculated in a 


fairly familiar way: we discount the vari- 
vance in the future period ¢ by the product 
of 1) the expected values af the. discount 
factors E[1/{it+7(j)]], 7 ., it, 
and 2), for the last period, bint) / Hl]. 
Finally, it should be noted how the vari- 
ance of capital gains changes as we move 
from two to three to n periods. In each 
. period the variance of capital gains is 


18 The three-period solution is provided in my 1973 
paper, p. £7. 
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made ub of three terms, one multiplied by 
the variance of [1/[1-+r(z)]], one by the 
variance of [m(z)/[1+7(z)]], and one by 
the negative of the covariance of these two 


- variables. Both of the first two terms are a 


series o embedded squares (in the general 
case, an infinite series). The squared terms 
arise because the nonstochastic coefficient 
of a random variable is squared to form its 
variance; the squares are embedded be- 
cause in calculating the variance of capital 
gains in time t, the random variables 
1/(L-+r(t+1)) and m(t+1)/(1+r(t+1)) 
are multiplied by terms that are already 
squares—these reflecting the variance of 
capital gains in succeeding periods t+2, 
t+3, etc. 

Now let us move on to the case of a firm 
or asset with an infinite life. To facilitate 
the writing of the general solution define 


` the two infinite sums, A (s) and B(s) shown 


in (9). The terms in A( ) and B( ) on the 
right-hand side of equations (9) are of a 
higher index or order than the index s on 
the left-hand side. Hence by substituting 
for A(s+1) and B(s+1) in terms of the 
definition, we can express as many of the 
higher order A and B as we desire as func- 
tions of the moments of the dividend 
stream, the market parameters, and A and 
B of still higher order. Further, the general 
expression (10) below tells us that each 
A(i) and B(i) is finite in value, since it is 
assumed that the market value of the 
variance of capital gains is finite; there- 
fore, since each term in A(s-+1) and 
B(s+1) in the above definitions is dis- 
counted to the present (s), the magnitude 
of higher order terms will approach zero as 
their index increases. 

Using A(z) and B(z) as defined above, 
the general expression for the market value 
at any time s of a firm of infinite life is 
given by (10). To demonstrate that (10) 
is indeed a solution to the basic difference 
equation (7), form the expression for 


V(s+1) and take its expected value. 
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(9) A(s) = E[DIV(s)] + Bl 


%0 tL 
-Var [DIV(s + 1)] + L f Il 
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m(s + 1) | 
1+ r(s + 1) 





E F al (z al E[DIV()] 


e oro) - Tera 


m(s + 2) 


Mioa A vor TE | oe ar 


mls + 2) 





— 2 cov| 


z ae | 


fnse43 1+r — 1) d ogy 





1+rs+2) 1476+ 


ialt 


]4G + 2)B(s + D} 











ki var o | (aca) ~ 2 Cov Free i il 4080) 


1+ r(i) 
B(s) = Var [DIV(s)] + Var 


-[B(s +1) — 2 cov : 


1 
1+7r(s + 1) 


e664 ta7644 


| UG +1)) + Var eral 


mer y) ]AG+ 1)B(s + 1) 





E[V(s+1)]° contains every term of 
[1+r(s)]V(s) except E[DIV(s)|—m(s) Var 
[DIV(s)| and the term beginning with 
—m/(s). 

But we can show that this latter expres- 
sion is exactly the variance of V(s+1) at 
time s. First note that at time s, V(s+1) 
is an additive function of two random 
variables: 1/[1-+r(s-+1)] and —m(s+1)/ 
[1-+-r(s-+1)]. So the general form of Var 
[V(s+1) ] will be 


Var [1/1 + r(s + 1) IC? 
+ Var [m(s +.1)/(1 + r(s + 1))] D? 
— 2 Cov [1/4 + r(s + 1), 
ms + 1)/ + r(s + 1) ]CD 


where C and D are two constants. In 
V(s+1) the terms multiplied by Var 


[1/[1+r(s+1)]] are precisely equal to. 


A(s+1), so C equals A"s+1); similarly D 
equals B(s+1). Hence the term multiply- 
ing m(s) in V(s){1-+7(s)], mentioned 
above, equals Var [V(s+1) ]. For equation 
(10), therefore, we have the following: 
[1 + r(s)]V(s) — E[V(s + 1)] 

= E|DIV(s)| — m(s) Var [DIV(s)| 

— m(s) Var [V(s + 1)] 


Since this holds for any period s, including 


.0, equation (10) is a salution to the LMS 


difference equation (7). 


F. Optimal Decision Making for the 
Special and General Cases 


Under some circumstances, we may as- 
sume that the decisions of one period will 
not affect the decisions of later periods: for 
example, under the assumptions that cur- 
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rent decisions on investment, etc. are fully 
' reversible next period and that current de- 
cisions do not influence things such as the 
` price of investment goods or labor. Under 
such conditions, which may involve both 
Cases I and II above, the firm’s decisions 
at time 0 will not affect capital gains or 
dividends in any future period; hence de- 
cisions can be made one period at a time. 
Equations (4), (6), and (10) show that, for 
both Cases I and II, if decisions are fully 
reversible, the full effect of decisions at 
time 0 on the value of the firm will be 
measured by their effect.on the term: 
(E[DIV (0) ]—m(0) Var [DIV(0) ])/+r(0)). 
This is the case where the one-period in- 
vestment criterion of Lintner and others is 
applicable. I would think that the set of 


assumptions justifying the one-period cri- 
terion would be particularly. unrealistic for 
most real corporations, but on the other 
hand, it does underlie such popular and 
successful investment models as Jorgenson’s. 

In those cases where the above rule is 
not optimal, the optimal decision proce- 
dure will differ greatly between Cases I and 
II. For Case I, actual outcomes for r(t), 
m(t), and DIV(t) will not affect future 
moments for these variables. In this case 
the optimal decisions for every period may 
be determined at time 0. However, if we 
take a Bayesian approach and assume that 
the moments of the probability distribu- 
tion of DIV(t) are affected by previous 
outcomes, then the firm’s decision proce- 
dure is complicated by the necessity of 
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adopting a sequential approach, i.e., dy- 


namic programming, whereby decisions at — 


any time are made a function of all pre- 
vious outcomes. 

In the general case, in the absence of full 
reversibility (even if we eschew the 
Bayesian approach), the firm’s optimal de- 
cisions at any time t will depend on de- 
velopments in interest rales, etc., from 


time 0 to t. Here the dynamic program- . 


ming approach will be requ:red under both 
Bayesian and non-Bayesian assumptions. 


II. Some Implications for the Neoclassical . 


Firm’s Optimal Investment Policy 
Under Uncertainty 


The rule for the manager of a neoclassi- 
cal firm is to make decisions so as to maxi- 
mize the firm’s market value. In this sec- 
tion the emphasis will be on optimal in- 
vestment decisions; particular attention 
will be focused on the generalization to 
condition of mean-variance uncertainty of 
models studied by Jorgenson, and Eisner 
and Strotz, models which have played an 
important role in recent advances in the 
theoretical and empirical analysis of in- 
vestment. . 

Throughout this section, where decisions 


at different points in time are interdepen- 


dent, we will adopt the assumptions of 
Case I above: that future riskless one- 
period rates of interest and market prices 
of risk are certain. Thus the firm’s man- 
agers should maximize equation (4) for 
continuous time and equation (6) for dis- 
crete time. 


A. Substituting for Dividends 


Equations (4) and (6), it will be recalled, 
indicate the the value of the firm is a func- 
tion of market parameters and the mean, 
variance, and covariances of all future divi- 
dends. Dividend policy, however, does not 
affect the value of the firm directly, but 
only indirectly as it mirrors the firm’s pro- 
duction and investment policies. In order 
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to study at first hand the decisions that 
directly affect the value of the firm, it is 
necessary, therefore, to substitute for divi- 
dends in terms of investment and produc- 
tion variables. 

This is done by using the definition of 
cash flow. By making familiar simplifying 
assumptions, such as no change in current 
assets and no taxes, one arrives at the fol- 
lowing substitution :1° 


(11) DIV=p0—wL—qr 
=pQ—wl—giK+dK), 


p= the selling price of the product 
w= the wage rate . 
q= the price of investment goods 
Q=the quantity of final output pro- 
duced ‘ 
L= the quantity of labor input 
K =the real capital stock 
d= the constant rate of depreciation 
- I= real gross investment, which equals, 
K+dK 
Except for the neglect of taxes, the above 
is identical to the substitution used by 
Jorgenson and Siebert. 

To study optimal investment and pro- 
duction policy we substitute the right side 
of (11) for DIV(t) in equations (4) and 
(6), and maximize either of these with re- 
spect to the variables over which the firm 
has command. Making this substitution in 
the continuous model (4), we arrive at the 
objective function for tke neoclassical firm, 
as shown in (12). 


B. Price Uncertainty in the Standard 
Neoclassica: Model 


Let us start the exploration of optimal 
firm decisions under tncertainty with a 
simple extension of Jorgenson’s neoclassi- 
cal model. Assume a perfectly competitive 
firm with all factor prices independent of 
firm decision variables, especially the rate 


18 See my*1973 paper for a fuller development of the 
alternatives. 
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of change of capital. For simplicity (al- 
though this is not essential), assume that 
this firm faces uncertainty only in its sell- 
ing price, p:; which has an expected value, 
E(pi), variance Var (p:), and covariance 
with any other price j, Cov (p; p;). 

Thus, for a given point in time, the ex- 
pected value of cash flow (the first line of 
equation (12)) becomes: E(p:)Q:( )— wL; 
—q(K:+dK;). The variance of cash flow 
is simply Var ($:)Q7; assuming that other 
firms also experience uncertainty only in 
their prices, the covariance between the 
cash flow of firms 7 and j is Cov (pi, p) 
‘O:( JQ ). 

If these substitutions are made into 
equation (12), only one term remains in 
K(t); as is well known,” the remaining 
K(t) can be integrated out, with —¢(K-+dK) 
being replaced by —q(—¢/q-+r-+d) K. With 
all terms in K(t) eliminated, we see that 
decisions and returns at any time t will be 
independent of returns and decisions at all 
other times; we can avoid the use of the 
calculus of variations and may minimize 
(12) simply by choosing K; and L; at each 
point in time so as to maximize that time’s 
expected cash flow adjusted for risk: , 


(13) E(p)Q:( )— wl, — q(—G/qtr4+ Qk; 


sr | var (0) 


+ E Cov (rs, 0O00 | 
ji 


, 


"1 See my 1973 paper, Appendix B. 


? 


Maximizing (13) with respect to K; and L; 
at t, the first-order conditions are, respec- 
tively, 


(14) E(p:)0Q:/0K; — g(—g/qt-r+ d) 
— 2m Var (p:)Q:(8Q:/3K;) 
T > Cov (pi, 23)0;80;/0K; = 0 
(15) E(pi)0Qs/aL; ~ w 
— 2m Var (pi)0:00,/dL; 
— m J, Cov (pi, p)Q;ðQ:/ƏL: = 0 


Jt 

The first implication to notice is that, 
despite the risk in the system, which is 
taken into account in the maximization 
equations, facter proportions are the same 
for any given level of production as under 
perfect certainty. This can be seen by ob- 
serving that (14) and (15) imply that 
(80/aK)(4Q/aL) = 9(—4/q+r-+d)/w, the 
same condition as for cost minimization 
under certainty. This is not surprising, 
since there is no uncertainty associated 
with production as opposed to that in sell- 
ing the product once produced. 

Another, perhaps more important, im- 
plication is that constant returns to scale 
in production is no longer a bar to a de- 
terminate profit maximization equilibrium 
for the firm. Even with constant returns to 
scale—and probably. with moderate in- 
creasing returns to scale as’ well—there is 
an optimum finite scale for the firm at 
every point in time. The reason is that the 
risk asscciated with the firm’s profits in- 
creases nonlinearly with the square of the 


x 
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q(—a/q-+r+4)(1—a) 





(1l-e) 
\ Beri E, 








wa 
(16) K*= = Sree 
2m Var (p) aA? £ Auai A : ) 
(47) L*=[(1—a)/a] [q(—¢,/q-+r+d)/w] K* 





quantity produced; since the firm’s risk 
has a cost attached to it (m), under un- 
certainty the cost function of the perfectly 
competitive firm is non-lineer.!® 

In the Appendix, I consider the linear- 
homogeneous Cobb-Douglas case in some 
detail, deriving the optimal levels of capi- 
tal and labor at t and shcwing that the 
sufficient conditions for a maximum are 
satisfied. As derived there the optimal 
levels of capital (K*) and labor (Z*) for 
the Cobb-Douglas case turn out to be 
given by (16) and (17) (where a and A are 
parameters of the production function). 
As expected, (16) and (17) show that an 
increase in either type of risk, Var (p;) or 
Cov (p; pi), leads to decreases in both K* 
and L*. 


C. A Model with Temporally Dependent 
Decisions: The Eisner-Siroiz Model 
under Mean-Variance Uncertainty 


Decisions at different points in time are 
interrelated in the Eisner-Strotz model be- 
cause the cost of investmeat goods is as- 
sumed to be a function of the rate of 
investment. Here we will take the original 
Eisner-Strotz model and generalize its re- 
sults for the case of mean-variance uncer- 
tainty. Again, as in the preceding example, 
the simplest kind of price uncertainty will 
be assumed. 

As discussed above we shall assume that 
. future riskless rates of interest and market 
prices of risk are known with certainty. 

18 The referee pointed out that Agnar Sandmo derives 


this result for the case where the fizm’s objective is to 
maximize expected utility. 


Substituting for dividends, the value of the 
firm is determined by equation (12) above. 
However, the added assumptions of the 
Eisner-Strotz model lead to a special form 
of equation (12). The substantive assump- 
tion is, of course, that the cost of a unit of 
investment goods is a function of the rate 
of investment (J). In the particular version 
we shall follow (corresponding to their case 
I, pp. 79-84), a quadratic cost function for 
investment goods is adopted: C(I) =&I 
+yI*, where C(I) is the total cost of a 
given level of investment. 

Some differences between the Eisner- 
Strotz model and that underlying the origi- 
nal equation (12) are the following: 

1) Labor costs are ignored; assuming 
that labor is optimally adjusted and the 
production function remains linear-homo- 
genous, output becomes a function of capi- 
tal alone, say, O= AK. 

2) The riskless rate of interest is as- 
sumed constant throughout the future: 
thus the discount factor in (12) becomes 
e~t. As well, the depreciation rate d is 
assumed equal to zero. 

In order to have a determinate long- 
run equilibrium for their model, Eisner and 
Strotz assumed that mazginal revenue ex- 
clusive of investment costs is a decreasing 
function of plant size (K), i.e., total reve- 
nues exclusive of investment costs are 
equal to aK—fK*. This condition is not 
necessary for purposes o: long-run equilib- 
rium under mean-variance uncertainty, _ 
but it will be adopted here to keep the ° 
present model as close as possible to the 
original. Eisner and Strotz do not explain 


, 
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how this decreasing marginal revenue 
comes about; for convenience we shall as- 
sume it is due to a negatively sloped de- 
mand curve. Let the firm’s product price 
(p) be determined by the following demand 
curve: p;=a;—),0;+;; a; and b; are con- 
stants, and u; is a random variable with 
mean zero, variance Var ʻu:), and covari- 
ance with any other price Cov (u; ,). 
Where convenient, the subscripts ¿ will be 
dropped. This is the simplest kind of un- 
certainty of price—uncertainty indepen- 
dent of the level of price—but other kinds 
can be handled with only slightly more 
difficulty. - 
Above it was assumed that output is 
proportional to the capital stock: Q= A:K:. 
Therefore total revenue exclusive of in- 
vestment or capital costs is: 


pQ = (a; — b:A:K; + u:)A;:K; 
= @AK — bA?K? + AKu 


This corresponds to pQ(K, L)—wL in 
equation (12). In order that our symbols 
may correspond to those of Eisner and 
Strotz, we will let a4 equal æ and bA? 
equal 3. i 

. Putting the pieces together, in this model 
net cash flow inclusive of investment costs 
is: aK ~-BK?+AKu—kK—y(K)*. Except 
for the random variable A Ku, this is the 
same as the Eisner-Strotz expression. The 
expected value of the firm’s net cash flow 
equals: aK—8K*—kK—y(K)?. The vari- 
ance of this cash flow is simply A?K* Var 
(u) and the covariance between the cash 
flow of firms 7 and j is 4,4,K,;K; Cov 
(ui, uj). 

Making all the above substitutions into 
equation (12), and assuming for conveni- 
ence that m(t) is a constant m, the value of 
the Eisner-Strotz firm becomes: 


a9 v= f d [ak —AK*—bK—y(R] 


—m EE: Var (a) 
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+AK >) A;K; Cov (tta, u) | 
į 


-exp {—rt}dt 


Except for tke market parameters m and 
r, all unsubscripted variables refer to firm 


- 4, This equation differs from the original 


Eisner-Strotz formulation only in the addi- 
tion of the variance and covariance terms. 

The objective of the firm’s managers is 
to find that path of capital stock over time, 
K*(t), that maximizes V,(0). As is fairly 
well known,’® the major necessary (first- 
order) condition is that the optimal path 
of capital satisiies, at every point in time, 
the Euler differential equation: 


(19) a-rk—mA > A;K; Cov (u, uj) — 
j 


[28 + 2mA? Var (u)]K— 2ryK + 2yK = 0 


Following Eisner and Strotz’s solution 
procedure, the firm’s optimal capital stock 
is shown in equation (20). Similar to the 
Eisner-Strotz model, the exponential term 
approaches zero as t approaches infinity; 
hence in the limit K*(t) approaches the 
stationary value given by the last term in 
(20). However, our introduction of uncer- 
tainty aas altered both the stationary or 
long-run equiliorium value and the speed 
of acjustment to this equilibrium. 

The new long-run equilibrium level of 
capital differs from the original Eisner- 
Strotz level by the covariance terms in the 
numerator and the variance terms in the 
denominator of the last term of equation 
(20). As was the case in the examples of the 
previous section, the introduction of un- 
certainty has unambiguously lowered the 


19 See the treatment of Eisner and Strotz in their Ap- 
pendix A, p. 112 ff. More generally, see Richard Cour- 
ant, Vol. II, ch. 7. 

2 The last term of equation (20) is, of course, the 
particular solution to the differential equation (19); the 
exponzntia. term is the part of the homogeneous solu- 
tion with the negative exponent. Eisner and Strotz 
argue, p. 30, that the term with the positive exponent 
drops out because its coefficient must be zero. 
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(20) K*(t) = | K(0) — 
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a — tk — mA >. A;K; Cov (ui, u) 
j 


28 + 2mA? Var (us) 





F — (r? +- 48/y + 4mA? Var chuan 
xp | = 
i 2 


a—~rk—mA > A;K; Cov (tts, 3) 


3 


+ 








28 + 2mA* Var (u) 





level of the long-run equilibrium stock of 
capital. 

In addition to affecting the long-run 
equilibrium, the introduction of uncer- 
tainty has affected the speed of adjust- 
ment of the capital stock to this equilib- 
rium. The exponent of e is negative with- 
out uncertainty, and it is negative with a 
larger absolute value witk it—the differ- 
ence being a function of the term 4mA? 
Var (u:)/y. The larger aksolute value of 
the exponent at any time t implies that 
the actual capital stock :s closer to the 
equilibrium value than it would otherwise 
be. This may sound paradoxical, and it 
may be; however, two points can be made 
to make this effect seem plausible, First 
the net effect of an increase in Var (uz) is 
to reduce the optimal level of capital, 


K*(t), at every point in time; this can: 


easily be verified by finding the derivative 
aK*(t)/d Var (u;). Second, the variance 
term affects K*(t) exactly as does £, the 
term related to the (absolute value of the) 
slope of the demand curve; an increase in 
this coefficient decreases the long-run 
equilibrium capital stock and, also, raises 
the speed of adjustmen: to the lower 
equilibrium value—and this was the case 
for the original Eisner-Strotz model. 


III. Conclusions and Recommendations 
for Further Research 


In the first part of this paper I have at- 
tempted to transform the Lintner-Mossin- 


X 


Sharpe (LMS) equation for the value of 
the neoclassical firm inzo a form satisfac- 
tory for the study, under general condi- 
tions, of optimal firm decisions under 
uncertainty. This involved the considera- 
tion of a number of neglected, but im- 
portant, issues: the determinants of capital 
gains and the stochastic properties of fu- 
ture market parameters such as the risk- 
less rate of interest. i 

The second part of the paper made a 
small beginning in applying the revised 
LMS valuation equation. The equation 
was expressed in terms of variables con- 
trollable by the firm ard, for some simplé 
cases, optimal investment and employ- 
ment policies were explicitly derived. 

Although the results presented were 
largely illustrative, they do suggest, I 
think, that it will be quite feasible to begin 
empirical testing for the effects of uncer- 
tainty on corporate investment and pro- 
duction decisions. The models developed 
above are simple ones, but they can in- 
corporate all of the realism of most em- 
pirically tested investment models; and 
they introduce one additional element, 
mean-variance uncertainty. The one fur- 
ther step that needs to be taken is to 
develop empirical estimates of the im- 
portant variances and covariances that 
might affect firm decisions. 

Ii this general framework is found 
promising, there are a number of directions 
in which further research can be pushed. 
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First, much can be done to sort out which 
of many potential causes of uncertainty 
are most important to the firm. Second, 
there is the fascinating question of the re- 
lation of subjective probability distribu- 
tions to observed outcomes of important 
variables and to time. Finally, the question 
of the effect of financial factors on the 
value of the firm should be faced. In this 
paper I have assumed models where finan- 
. cial decisions are irrelevant to the maximi- 
zation of the value of the firm. This does 
not mean that financial factors cannot or 
should not be built into a more realistic 
model of the firm under uncertainty; 
Tinsley has made’a good start on showing 
just how this might be done. 


APPENDIX 


FIRST- AND SECOND-ORDER CONDITIONS 
FOR THE COMPETITIVE FIRM WITH 
Prick UNCERTAINTY AND CONSTANT 
RETURNS TO SCALE 


A. Optimal Levels of Capital and Labor 
for the Cobb-Douglas Case 


1. We are to maximize equation (13) of the 
text with respect to K; and L; for the case 
where Q;= AKL ®: 


(13) E(6)Q:— wL: — (—d/q- +r + OKs 
- m| Var (pO: + Ei Q:0; Cov (ps Ji 


j=l 


2. Since in the last term Q; Cov (p; pi) 
is assumed exogenous for all other firms f, 
we will abbreviate the last sum as: QJ COV. 
Hereafter we will also drop the firm sub- 
scripts, ¢ and 7. 

3. The first-order 
Cobb-Douglas case are: 
(Al) E(p)aAKe Ls — q(—g/qg +r + 4) 

— Im Var (p) AKL (a AKL") 
— ma AKL (F COV) =0 
(A2) E1 — o AKL — w 
— Im Var (p) AKL (1 — a) AKL- 
— m(1 — a) AK*L-*(>5 COV) = 0 


conditions for the 


(A4) 
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4. Both (A1) and (A2) can be factored 
into the following form: 
(A3) [E(p) — 2m Var (p)Q — m2, COV] 
Qx = g(—-G/q +r +d) 
[E(p) — 2m Var (p)Q 
— m}, COV]O: = 
Thus 


 Ox/01 = a(—4/g +r +d). 








5. Since for this linear-homogeneous Cobb- 
Douglas production function Qg/Qz= (aL/ 
(1—a)K*, we then have that at any point of 
optimality: 





i ie k - e TEA a 


w 


also shown as (17) in the text. 

The labor/capital ratio is independent of 
the risk variables and the same as the cost 
minimization ratio under certainty. 

6. The above relationship is very useful 
in deriving the optimal solution (K*, L*) for 
the ñrst-order conditions (A1), (A2). Sub- 


‘stituting (A5) for Z in equation (A2) we get 


the following for K*: 


| Bu) - 





Var (p) AK Sar 


—-m> cov | 


saree (Steet OOO) 
k w a 


= q(—4/q tr + d) 


Since K*-!K'*=1, the above simplifies to 
the expression for K* shown as (16) in the 
text. 

B. The Second-Order Conditions 


1. Letting dV/dK and dV /dL be the first 
derivatives of (13), the second-order condi- 
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tions for a maximum are (d?V/dK?)(d?V/ 
dL?) —(d2V/dKdL)?>0, and d?V/dK?<0. 
Here we shall show that these conditions 
hold for the general linear homogeneous pro- 
duction function. As is well known, such is 
not the case for this type of production func- 
tion under conditions of certainty. 
2. We have: 


(A6) dV /dK? = 
[E(p)—2m Var (p)Q—m 7 COV] Qxx 
— 2m Var (p)(Qx)? 

(AT) @V/dL? = x 
[E(p)—2m Var (p)O—m>. COV]Oxr 
— 2m Var (p)(Q1)? 

@V/dKdL =|[E(p)—2m Var (p)O 
— m}, COV] Qxr—2m Var (p)OxQx 


3. Both (A6) and (A7) are negative, as re- 
quired, given the expressions for Qxx, Qxz, 
etc. 

4. Let E(p)—2m Var (p)Q—m}_ COV be 
represented by [ ]. Then the expression 
(V /dK*)(d°?V /dL*) — (d? V /dKdL)? equals: 


[ ]*@xxQuz—2m Var (p)[ ]Qz2(Qx)? 
—2m Var (p)[ ]Oxx(Qx)? 
+4m*(Var (p))*(Q1)?(Qx)? 
— [| ]*(Qxr)?-+4m Var (p)[ JQxQrOxz 
—4m?(Var (p))*(Qx)*(Q1)? 


5. The fourth and seventh terms cancel 
out, and since for the linear homogeneous 
production function QxxGr1—(Qxz)?=0, 
the first and fifth terms equal zero. Hence 
the above second-order conditions reduce to: 


—2m Var (H| 1Or1(Ox)? 
— 2m Var (p)[ ]Oxx(Qr)? 
+ 4m Var (p)[ lzQr 


6. For the first-order conditions to be 
satisfied [ ] must be greater than zero. 
Var(p) is greater than zero and m is greater 
than zero. So the sign of the second-order 
condition depends on the sign of: 


(A8) 
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40xQ10K1 — 2(Qr) Qrt — 2(Q1)*Oxx 


7. All three terms are greater than zero for 
any linear-homogeneous production func- 
tion. So the second-order conditions for a - 
maximum are satisfied. 
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Land Use and Zoning in an 
Urban Economy . 


By Wixutam J. STULL* 


Zoning statutes are a neazly ubiquitous 
phenomenon in urban America. Allen 
Manvel in his report to the National Com- 
mission on Urban Problems, p. 31, esti- 
mated that 90 percent of the cities and 
towns in the United States with a popula- 
tion of over 5,000 had some kind of zoning 
statute in 1967. In addition, 51 of the 52 
largest cities possessed such ordinances.! In 
spite of this ubiquity, and in spite of the 
recent public controversy concerning the 
legality of suburban exclusionary zoning, 
the modern economics literature on the in- 
stitution is amazingly sparse. There have 
been some significant contributions in re- 
cent years, notably those by Otto Davis, 
Martin Bailey, Davis and Andrew Whin- 
ston, and John Crecine, Davis, and Robert 
Jackson. However, I think it is fair to say 
that economists have barely scratched the 
surface of what seems to me to be a very 
complex subject. In particular, there has 
been very little progress made in the task 
of incorporating zoning or land use param- 
eters into the kinds of micro-economic 
models that economists are accustomed to 
deal with. The contrast with another urban 
economic institution—the property tax— 
is rather striking in this respect. 

The basic objective of this paper will be 
to attempt to fill this gap. The first section 
introduces a simple model of an urban 


* Department of economics, Swarthmore College. I 
am indebted to Jerome Rothenbezg, John Harris, 
Robert Solow, Ronald Grieson, Larry Hirschhorn, 
William Wolfson, George Borts, and an anonymous 
referee for useful comments on earlier drafts, I would 
also like to thank Bruce Char for editorial assistance, 

1 See Manvel, p. 171. The one exception is Houston. 
For a discussion of the Houston case, see Bernard 
Siegan. 
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space economy with a manufacturing and 
residential sector. Having constructed this 
model, I will show how a change in the 
allocation of land between the two sectors 
affects the spatial pattern of land rents, 
the size of the urban labor force, and the 
wage rate. The second section of the paper 
will then be devoted to a discussion of the 
appropriateness and implications of a land 
allocation policy which maximizes aggre- 
gate land rent. 


J. The Basic Model 


Let us begin by assuming that a city has 
emerged on a line whica extends indef- 
initely in two directions. Except for a 
fixed center point, which represents a 
transportation node connecting our urban 
economy with the outside world, the line is 
featureless.? Following William Alonso, p. 
18, we shall also assume that all of the 
city’s economic transactions, both in the 
labor market and in commodity markets, 
take place at this center point. Land in this . 
economy has only two pctential economic. 
uses: as a location for residential activities 
or as a location for manufacturing activ- 
ities. The spatial structure of the city is 
under the control of a private profit- 
maximizing developer who lays it out and 
then each year rents at an auction the 
available parcels of land tə households and 
firms who wish to locate there. The equi- 
librium state oi the economy for a given 


2 This is a standard assumption. See, for example, 
William Alonso, pp. 15-17. As used here and by Alonso, 
“featureless” means the permar.ent absence of both dis- 
tinctive natural features (topographical, geological, and 
climatic) and all man-made improvements (including 
structures), 
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year is thus jointly determined by the lay- 
out imposed by the developer for that year 
and the outcome of the annual land auc- 
tion. 

To simplify the subsequent analysis, we 
shall suppose that most of the actual laying 
‘out of the town takes place prior to any 
auctions. There are two steps to this pre- 
liminary subdivision. First, the developer 
divides the entire line into identical lots of 
length g*. Second, he groups these parcels 
into homogeneous use districts. Manufac- 
turing firms are constrained to locate near 
the urban center, while households are con- 
strained to outlying locations. An example 
of the resulting land use pattern is ex- 
hibited below. 





$————- ++ 
ty if C i td 

C is the center of the city. Manufacturing 
is restricted to the interval (i, i), while 
residences are restricted to the open-ended 
segments extending to the left from # and 
to the right from #3. The natural operation 
of the market for residential land then 
produces two “housing” zones: (4, éf) and 
(fF, H). All parcels to the right of # and to 
the left of 4 remain vacant. Associated 
with this partition there is a market rent 
gradient (not shown) indicating the equi- 
librium rent paid to the developer at each 
‘ location. Note that the developer may ad- 
just the exact location of ff and # from 
one auction to another (and thereby effect 
changes in the rent gradient and #4 and #). 
We will assume, however, that he does not 
change either the lot sizes or the homo- 
geneity and relative location of the two 
types of districts once these have been 
initially determined. i 

In addition to a land market this model 
possesses a competitive labor market. La- 
bor is demanded by the manufacturing 
sector in accordance with the world price 
of the output which it produces, the equi- 
librium urban wage rate, and the amount 
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of lanc allocated to manufacturing. Labor 
is supplied by the residential sector in ac- 
cordance with the wage rate and the extent 
to which “desirable” residential locations 
are available in the economy. Fluctuations 
in the quantity of labor supplied are ulti- 
mately brought about by migration into or 
out of the urban area in response to 
changed conditions there or in the rest of ` 
the world. i 

The way: ir which land use problems 
enter the model may now be easily seen. 
Prior to any guction, the developer must 
choose the appropriate locations for # and 
i, the manufacturing-residential bound- 
ary points. His choice will be conditioned 
by the fact that there is a dual relationship 
between these two sectors. The first is 
through the labor market; the second 
comes about because, other things equal, 
consumers do not like to live in communi- 
ties which have extensive manufacturing 
activities in them.’ The developer must 
then weigh these two factors and choose a 
pair of boundary points which maximizes 
his welfare function. A similar kind of 
tradeoff faces local governments when they 
try to decide Low to zone available vacant 
land in their communities. Before we can 
discuss such decision problems intelli- 
gently, however, it will be necessary to go 
over the details of the basic model rather 
carefully. This task will occupy us for the 
remainder of Section I. 


A. Residential Land and Labor Supply 


All consumers are assumed to have 


3 This is a neighborhood externality effect of the sort 
discussed in the urban renewal literature. See, for exam- 
ple, Jerome Rothenberg or Davis and Whinston (1961). 
There is currently a controversy over the empirical sig- 
nificance of these effects. Both John Kain and John 
Quigley and I (1972, ch. 4) present evidence to support 
the view that neighborhood externalities exert a sig- 
nificant influence on land values. Crecine, Davis, and 
Jackson come to the opposite conclusion. In this paper, 


it will be assumed that environmental amenities do in ` 


fact affect both household locational choices and Jand 
rent. 
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identical utility functions of the following 
form: l 


(1) U= UH, Lo -> y Xn, Q, b, ti") 


where x;= the quantity of ordinary com- 
modity 7 purchased 
g= the quantity of land rented 
t= the distance from the consumer’s 
residence to the urban center C 
f*=the distance from the nearest 
zoning boundary‘ to C 


The inclusion of x; and q is quite stan- 
dard and requires no commentary. The 
variable / is included in (1) as a way of iñ- 
directly capturing the loss of leisure 
brought about by the need to devote some 
time to shopping and work trips (all of 
whose destinations. will be at C). The last 
argument in (1) formally introduces neigh- 
borhood externalities into the model. Other 
things equal, households prefer living far 
away from industrial zones to living near 
them. The assumed signs of the first-order 
partial derivatives are the natural ones: 


(2) ui > 0 G@=1,2,...,27) 
Unti > 0 
Une <0 
Un+3 >0 
Each consumer is also subject to a bud- 
get restraint: 
(8) y= È pisimgi) 


where y=the annual urban money wage 
rate 
p:= the price of ordinary commodit 
A . 
m=the annual land rent payment 
per unit land 


h= the transportation cost function 
[w( )>0] 


Each household’s income is thus ex- 


1 We shall also from time to time use /* as a symbol 
for the boundary point itself. 
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hausted by payments ior ordinary com- 
modities, for residential land, and for 
transportation. This specification assumes 
that the total annual expenditure for the 
last of these is a function only of the dis- 
tance from the househol’s residence to the 
center of the city. This follows from our 
previous assumption that all economic 
transactions, including both household 
purchases of ordinary commodities and 
sales of labor services, take place at C. 

The actual assignment of households to 
lots takes place at a land auction. Recall 
first that the size of the lot has been fixed 
in advance. Thus, 


(4) q = g* 


a constant at all locations. When the 
auction is announced, consumers migrate 
to the city from the rest of the world and 
bid on the parcels available. We shall sup- 
pose that the new city is small so that it is 
reasonable to assume that there is an in-_ 
finitely elastic supply of prospective resi- 
dents at some particuler utility level, say 
ü. This assumption, coupled with (4), im- 
plies the following equilibrium condition 
for each household orce the auction is 
complete: 


(5) A= ulm, %2,..., Xn gë, t 2) 


Thus we are assumirg that migration 
equalizes utility levels across cities. This in 
turn isa somewhat more general statement 
of the familiar proposition that migration © 
equalizes real wage rates. 

We now have three functional restric- 
tions on the equilibrium behavior of any 
household in our econcmy. First, it must 
always be on its budget line (3). Second, 
the quantity of land purchased is fixed in 
advance and constant at all locations (4). 
And third, it must always be at a fixed 
utility level (5). These three conditions, 
together with the assumption that house- 
holds are rational in their bidding be- 
havior, are enough to determine a gradient 
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showing how the equilibrium rent per unit 
of residential land varies with distance. We 
will assume that the developer always lays 
out a symmetrical city. Consequently; it is 
only necessary here to focus on one side of 
this overall relationship. Let us designate 
the function for the right-hand rent gradi- 
ent as follows? 


(6) m. = mt; y, *) 


A useful way to think about this relation- 
ship is as a curve in rent-distance space 
which shifts up or down in response to 
changes in y or ¿*. 

To see how this function is obtained let 
us choose some particular residential loca- 
tion (thus fixing 4) and assume for the 
moment that y, é*, ü, pi (¢=1,2,..., ”), 
and k ) are given. Next, substitute (4) 
into (3) and solve for m to obtain 


(7) m= [1/9* \by ral 23 fixi — hù] 


Consumers are assumed to be rational; 
consequently, the equilibrium rent paid at 
the location in question will be the maxi- 
mum rent a consumer can pay and still be 
at utility level #. This suggests that the 
following Lagrangian function be set up: 


(8) R=([1/¢*]ly— Do pieh] 


u g oey Bay GF, L, EP] 


Since ¢ was fixed a priori, the only decision 
variables under the control of the house- 
hold are the x;. Consequently, the first- 
order conditions for a maximum are 


(9) aR/axi=[—pi/q*] +ru0=0 
(i=1,2,..., 2) 


OR/O\=H— ulk... y En q7, t, t—t*) 
=0 

ë Note that the parameters which play no important 
role in the subsequent analysis (such as # and p;) have 
been incorporated into the functional form of m( ) 
rather than being directly included in the argument list. 
, It turns out that m( ) is mathematically equivalent to 
Alonso’s residential bid price curve. See his ch. 4 and 
my 1973 paper. 
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FIGURE 1. MANUFACTURING AND RESIDENTIAL 
RENT GRADIENTS 


These equations form a system of n+1 
equations which may be solved to obtain 
values for the n+1 unknowns, à and the 
xi The equilibrium rent per unit land may 
then be found by substituting the values of 
the x; into (7). 

The signs of the partial derivatives of 
(6) may be determined by making use of 
the envelope theorem. In the present con- 
text this theorem states that 


(10) dm/da = OR/da 


for any parameter a. Using it, let us first at 
all obtain an expression for the slope of the 
land zent gradient. 


(11) dm/dt = AR/at = [1/0] [- xH] 
+ A [ttnt + Ungal 


The sign of (11) is indeterminate because 
of the externality effect. If households did 
not care how far they lived from factories, 
then #n+3 would be equal to zero and the 
conventional result, a downward sloping 
rent gradient, would be obtained.® 

In Figure 1 an arbitrary residential rent 
gradient for one-half of the city is depicted. 


8 The sign of \ is known to be positive from (9). 
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The curve is drawn so that it slopes up- 
ward in that section of the residential zone 
located close to the manufacturing sector. 
There is no necessity about this particular 
shape, however. Indeed, a rather likely 
real world situation is one in which trans- 
port costs are so high that they swamp the 
externality effects in (11), causing the 
gradient to be negatively sloped every- 
where. 

Next, let us consider how the rent of an 
arbitrary residential parcel would change 
if the developer decided to move the manu- 
facturing-residential boundaries outward. 
Using the same procedure as before we ob- 
tain 


(12) am/at* = — Ninyi < 0 


This result tells us that the larger the de- 
veloper makes the manufaczuring district 
prior to an auction, the lower will be the 
rent he receives for each residential parcel 
(other things equal, including the wage 
rate). This comes about simaly because of 
the externality effect u,4;>0 in equation 
(2). In terms of Figure 1, an increase in ¢* 
causes the residential rent gradient to shift 
downward at every point. This in turn 
causes /’, the urban-rural margin, to shift 
to the left. Thus we have also shown (in- 
formally) that 


(13) a /at* <0 


Recall that thus far we have assumed 
that the wage rate received by all house- 
holds in our economy is constant. If we 
now allow a small ceteris paribus increase 
in this variable, how will the land rent 
gradient shift? Proceeding as above, 


(14) dm/dy = 1/q* > 0 


Basically, (14) tells us that income in- 
creases are completely capitzlized into land 
rent, a result which is a natural conse- 
quence of our earlier assumptions about 
intercity migration and the equalization of 
utility levels. Once again referring to 
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Figure 1, it should be clear that an increase 
in y causes the entire land rent gradient to 
shift upward. It follows immediately, using 
an argument identical to the one underly- 
ing (13), that. 


(15) at’ /ay > 0 


We are now in a position to say some- 
thing about the supply curve of labor in 
this economy. Given /* and y (and the 
other parameters), the lebor force of the 
city is l 
(16) L: = ate > i*)/q* = L(y; i*) 


assuming a symmetrical city and one 
worker per household. Applying (15), we 
obtain 


(17) AL ,/dy = (2/g*)(a"/dy) > 0 


This result tells us that the labor supply 
curve in our economy is positively sloped. 
In terms of Figure 1, an increase in y 
causes m( ) to shift upward, thereby in- 
creasing the quantity of inhabited land 
(’—#*). Since population density is con- 
stant, this necessarily implies an increase 
in the labor force. 


B. Manufacturing Land and 
Labor Demand 


Now let us turn to the manufacturing 
sector of our urban economy. We assume 
first that all firms are perfectively com- 
petitive and have identical production 
functions. In addition, as indicated earlier, 
land in the manufacturing zone has been 
subdivided in advance into identical lots of 
size g*, each one of which is auctioned off 
to a different firm. Thus, 


(18) Z=F(L, g*) 


where Z= the quantity of output produced 
L= the quantity of labor input. 


The derivatives of F( ) have the usual 
signs: 
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(19) F,>0 
Fii <0: 


Eaca firm hires labor locally at the cur- 
rent urban wage rate and sells its output at 
the wcrld price. Before a firm’s output can 
be sold, however, it must be shipped from 
the pcint of manufacture to C, the inter- 
urban transportation node. Because these 
local transportation costs are absorbed by 
the seller, a site close to C is, other things 
equal including land rent), more desirable 
than ane further out. Annual profit under 
these conditions is defined as follows: 


(20) P=(W—-k()]Z—yL—Mg* 


where W = the world price of the output 
k= the transportation cost function 
[k ) >0] 
t=the distance from the point of 
production to C 
=the annual land rent payment 
per unit land. 


At the land auction each parcel in the 
manufacturing sector is rented to the 
highest bidder. Since we shall assume that 
our new town faces an infinitely elastic 
supply of firms willing to earn a “normal” 
zero profit, the following relationship holds 
at every location: 


(21) 4 = [W — kO][2Z/q*] — yE] 


To obtain this result, (20) was rearranged 
and P was set equal to zero. Finally, we 
shall’ assume that all firms are bid- 
maxim-zers. Thus, in equilibrium each 
firm wll pay the maximum rent possible 
consist2nt with the earning of a zero profit. 
Since ihe quantity of labor hired is the 
only cecision variable in the problem, 
there is only one first-order condition ap- 
plicable to each firm: 


(22) oM/aL=(W—k(t)][F./g*]—[y/q*] =0 


Equations (18), (21), and (22) constitute 
a system of three equations in three un- 
knowns, M, L, and Z. If this system is 
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solved, two equations can be obtained 
showing how M and L separately vary 
with parameters # and y. Denote the first 
of these relationships 7 


(23) M = M(t, y) 

A routine calculation reveals that 

(24) aM /at = [—k'()/q*|F(L, g) <0 
3M/ðy = [—L/q*] <0 


Thus, the rent gradient is everywhere 
negatively sleped in the manufacturing 
zone (as shown in Figure 1). In addition, 
a ceteris paribus increase in the urban wage 
rate causes this gradient to shift down- 
ward at every point. 

We denote the second relationship in an 
analogous way. 


(25) L= LG; y) 

Repeating the same calculation, we obtain 

(26) aL /at=[k'()/(W—kO)][Fi/Fu] <0 
6L/dy=[1/Fi][1/(W-k)] <0: 


As one might anticipate, the labor gradient 
declines with distance from C; accessible 
parcels have more labor employed on them 
than do inaccessible parcels. In addition, 
this gradient shifts downward at every 
point with a ceteris paribus increase in y. 
These conclusions follow from (19) and the 
recogn:tion that the cost of transporting 
one unit of output from the firm’s location 
to C will never exceed the price this unit 
receives once it reaches its destination. 
Let us now consider the demand curve 
for labor in our economy. The total 
quantity of labor demanded by the manu- 
facturing sector at some wage rate y and 
for some particular boundary point é* is 


(27) La = (2/a*) f L(t; y)dt = Laly; *) 


7 Both (23) and (25) represent gradients for the right- 
hand side of the city only. Again, parameters which 
play no role in the subsequent analysis have been incor- 
porated into the functions themselves. 
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FIGURE 2. EQUILIBRIUM IN THE LABOR MARKET 


It follows immediately from 0L/dy in (26) 
that: 


(28) ata/ay=(2/a) f [014t;)/ay}ar<o 


Thus the demand curve for labor in our 
economy is negatively sloped. 

Both the supply and demand curves for 
labor are shown superimposed in Figure 2. 
The equilibrium wage rate and labor force 


(Yo, Lo) are determined by cheir intersec- . 


tion. The impact of any change in an 
_exogenous variable on the urban labor 
market may then be analyzed by deter- 
mining its effect on the locations of these 
two curves. 


C. Boundary Adjustments 


Since this paper is ultimately concerned 
with land use policies, a natural question 
_to ask is how the equilibria in the labor and 
land markets will be affected by a change 
in ¢*, the manufacturing-residential bound- 


8 Here and elsewhere in this paper, I make use of the 
following relationship: 


d/da f "æ, dz = f * a/aal f(x, a) dx 


+ f(g, )(dq/da, — f(b, a) (dp/d)a 
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ary point. Let us start by assuming that 
Figures 1 and 2 show the land and labor 
market equilibria achieved as a result of 
last year’s auction. Let us assume further 
that our developer has decided that the 
particular ¢* which he chose last year was 


smaller than the /* which would have 


maximized his profits. Consequently, prior 
to this year’s auction he moves the two 
manufacturing-residential boundary points 
out to what he believes to be the optimal 
locations. Assuming that all other condi- 
tions remain the same, what will be the 
impact of this change? 

Consider the labor market first. On the 
supply side we have from (16) and (13) 


(29) aL,/at® = [2/9*][(a"/ar) — 1] < 0 


Thus a small increase in ¢* causes the ` 
supply curve of labor-to shift upward and 
to the left. The logic behind this result is 
straightforward. Basically, an increase in 
¢* (other things equal) makes our new town 
a less desirable place to live for the typical 
citizen. Consequently, at each wage rate 
fewer people will wish to migrate to the 
city than would have if the change had riot 
occurred.. This decrease in desirability 
comes about for two reasons. First, the 
parcels of residential land which formerly 
were most proximate to the workplace— 
ie., those adjoining ¢*—are no longer 
available to households because they have 
been converted to manufacturing uses. 
Second, the externality effect described 
earlier increases with an increase in £*, 
thereby causing all sites remaining in resi- 
dential use to become less attractive than 
previously. The combinec. effect can easily 
be seen by examining Figure 1. Increasing 
the amount of land devcted to manufac- 
turing simultaneously moves é* to the 
right and # to the left, thus effecting a 
shrinkage in both the quantity of in- 
habited residential land and the labor 
force. 

The demand for labor is given in (27). It 
follows immediately that 


‘ 
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(30)  ALa/at* = (2/g*) LF; y) > 0 


Thus, an increase in /* causes the demand 
curve for labor to shift upward and to the 
right. At each wage rate, more workers 
than before are demanded by the manufac- 
turing sector. This is a sensible result be- 
cause increasing ¢* allows more firms to 
participate in the economy. 

It should now be clear how a small in- 
crease in ¢* will affect the city’s wage rate 
and laber force. Both the demand and 
supply curves for labor in Figure 2 will 
shift upward. Thus our déveloper will find 
that allocating more land to manufactur- 
ing this year will cause this year’s equilib- 
rium money wage to be greater than last 
year’s. That is, 


(31) dy/dt* > 0 


The effect of the change on the size of the 
equilibrium labor force and population, on 
the other hand, will be indeterminate. As 
any introductory student knows, a simul- 
tanecus upward shift in both supply and 
demand has a positive eifect on price but 
an ambiguous effect on quantity. Total 
differentiation of the supply and demand 
equations (not shown here) reveals that 
the labor force will tend to increase if 
labor supply is elastic with réspect to the 
wage rate and labor demand is inelastic. 
In acdition, it will also tend to increase if 
the externality effect is weak and if the 
additional firms entering after the increase 
in #* demand large amounts of labor. More 
precise conclusions would require knowl- 
edge of the specific functional forms in- 
volved. 

The results in the previous paragraph 
have some interesting implications. First 
of all, we have demonstrated that there is a 
connection between the quantities of land 
allocated to different activities and certain 
other important economic variables. This 
suggests that zoning and‘other land policies 
should not be implemented in isolation but 
rather should be coordinated with existing 
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economic planning or development pro- 
grams being carried out in other govern- 
mental departments. This is hardly a new 
idea as far as small communities are con- 
cerned. Very often they will regard the 
local zoning ordinance as the only effective 
way of controlling economic activity with- 
in their boundaries. Large cities, on the 
other hand, typically have separate zoning 
and economic development (or redevelop- 
ment) agencies which operate quite inde- 
pendently of each other.® Our analysis sug- 
gests that this is not a sensible way to run 
a city. 

Secondly, note that our city can be in 
equilibrium with the rest of the world at 
any of an infinity of different money wage 
rates (each associated with a different land 
use policy). This result is a natural conse- 
quence of our assumption that it is utility 
levels rather than wage rates which are 
equalized between cities by interurban 
migration. It also suggests why it is neces- 
sary for social scientists studying inter- 
urban migration to deflate money wage 
rates with amenity and price level indices. 

The next step is to trace the labor mar- 
ket changes described above back through 
to the underlying land market adjust- 
ments. The complete effect of the increase 
in f* on the rent gradients in the two zones 
of the economy is complex. Because of (24) 
and (31) an increase in /* indirectly causes 
the equilibrium rent for each parcel in the 
manufacturing zone to decline; that is, 


(32) dM /dt* = (8M /dy)(dy/dt*) < 0 


The effect or the residential land rent 
gradient, however, is indeterminate. Dif- 
ferentiating, we obtain 


(33) dm /dt® = (8m/dy)(dy/d?*) + am/att 
The first term of (33) is positive ((14) and 


(31)), but the second is negative (12). 
“The logic of these results is straightfor- 


5 For some evidence supporting this assertion in the 
case of Ecston, see William Weismantel. 
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ward. Ab shown above, an increase in /* 
causes the wage rate to rise. This makes 
manufacturing sites in the city less de- 
sirable than before; consequently, rents in 
the manufacturing sector will fall. Rents 
in the residential zone, however, may 
either decrease or increase depending upon 
whether or not the (negative) externality 
effect outweighs the (positive) induced in- 
come effect. A likely outcome is one in 
which rents in different- parts of the resi- 
dential zone move in different directions. 
Finally, we may ask what difference the 
neighborhood externality assumption makes 
to all of this analysis. The basic fact is that 
the existence of consumer tastes about the 


location of manufacturing land causes the . 


size of the urban labor force to be more 
sensitive to land use changes than would 
otherwise be the case. As is clear from (29), 
if there were no neighborhood externalities, 
a marginal increase in ¢* will induce a 
smailer upward shift in the labor supply 
curve than would occur if externalities did 
exist. This result suggests in turn that, 
other things equal, cities in the real world 


which are characterized by particularly ` 
offensive man-made environments (due to _ 


pollution, ugliness, etc.) cught to have 
higher prevailing money wage rates and 
smaller labor forces in equilibrium than 
those cities which are not so characterized. 


II. Maximizing Aggregate Land Rent 


A. The Developer Case 


‘In the preceding section, we concerned 
ourselves with the structural character- 
istics of a simple model of an urban econ- 
omy. Nothing was said, however, about 
the behavior of the developer, who in fact 
was in charge of planning the town and 


who in the end had to make all land alloca- 


tion decisions. Where would he choose to 
locate the manufacturing-residential bound- 
ary points? Presumably our developer 
wishes ultimately to maximize annual 
profits. However, once the costs of pur- 
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chasing and subdividing the land are sunk, 
a strategy which maximizes annual profits 
is equivalent to one which maximizes ag- 
gregate land rent. Thus we will assume 
that our develcper chooses the ¢* which 
maximizes V, where 


y 


“ g 
(34) V= f M (i; y)dt +f mli; y, Jdt 
0 i 
The first term gives the total rental: re- 
ceipts in the manufacturing zone, the 
second the total rental receipts in the resi- 
dential zone (both for the right-hand side 
of the city only). 

A necessary condition for the maximiza- 
tion of V is that its first derivative with 
respect to ¢* be equal to zero. A straight- 
forward, but tedious, czlculation reveals 
that? 


(35) dV/dt*¥ = M(t; ) — mt; y, i*) 
+ Í "ampara 

Consequently, at the optimal /* 

GO M) = mly) — f 


t 


v 


am/at*dt 


Essentially, (36) is a restriction on the 
rents per unit land paid by the two uses at 
the boundary point. As shown in Figure 1, 
M(t*; y) is the rent paid by the manufac- 
turing firm located immediately to the left 
of #*, and m(t*; y, #*) is the rent paid by 
the corresponding household immediately 
to the right of ¢*. 
Note, first of all, that if there are no 
externalities in the economy the integral 
term on the right-hand side of (36) is equal 
to zero. Consequently, < necessary condi- 
tion for the maximization of aggregate land 
rent in the community is that the rents 
paid by the two uses at the boundary. 


10 This result requires repeated application of the 
formula given in fn. 8. A copy of the calculations may 
be obtained from the author. Fcr a discussion of a simi- 
lar result in a residential segregation context, see 
Bailey. 
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point be equal. If there are externalities 
in the economy, however, the integral 
term in (36) is negative. In this case a 
necessary condition for a maximum is that 
the manufacturing rent at ¢* be greater 
than the residential rent at the same point, 
with the difference being equal to the total 
decrease in residential land rents which 
would come about if the boundary point 
were moved out slightly and y were held 
constant. This last decrease is of course the 
consequence of neighborhood effects. The 
reader will recall from the previous section 
how an outward shift in ż*, other things 
equal, caused the entire residential rent 
gradient to shift downward. In either case 
it is now clear that the developer will de- 
termine the optimal allocation of urban 
land between the two uses by solving (36) 
for ¿*. 


B. The Community Case 


Suppose we now drop the assumption 
that all land in the city is owned and con- 
trolled by a private developer and instead 
assume decentralized ownership and com- 
munity regulation. Is it reasonable under 
these circumstances to assume that the 
community will behave like the developer 
described above and choose the manufac- 
turing-residential boundary. point which 
maximizes aggregate land rent? This is in 
fact a complex question and one whose full 
exploration is beyond the scope of this 
paper. Nonetheless, the model developed 
earlier can be used to shed light on some 
of the important issues which must be 
faced in any attempt to answer it. 

The crucial consideration is the extent 
to which the returns from a rent maximiz- 
ing strategy will accrue to the typical com- 
munity resident. There are a number of 
different possibilities here. For one thing, 
the typical resident may be a tenant rather 
than a landlord. As is well known, tenant 
interest in land use policy is ordinarily 
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rather limited. There are two reasons for 
this. First, tenants are usually transients 
and, second, even when they are not, 
periodic renegotiation of rental contracts 
means that all locational advantages and 
disadvantages brought about by a zoning 
change will eventually be fully reflected 
in the rent paid, leaving each tenant no 
better off than before the change. Conse- 
quentlv, in a community occupied wholly 
by tenants there’is no particular reason 
why a strategy which maximizes aggregate 
land rent would be preferred to any other 
strategy—unless it also happened to maxi- 
mize side payments from landlords to 
tenants. 

Further, even if all residents of the com- 
munity were local landlords, the maximiza- 
tion of aggregate land rent (defined to in- 
clude implicit rent in the case of owner 
occupiers) is not necessarily the most de- 
sirable strategy. For one thing, in this 
situation there still may be significant 
quantities of land held by absentee land- 
lords. Consequently, some of the fruits of 
a rent maximization strategy will accrue 
to outsiders in the form of capital gains. 
Unless mechanisms exist for the capture of 
these gains (for example, a property tax 
law which permitted the nonresidential 
tax rate to be greater than the residential 
rate), a community might rationally prefer 
maximizing the aggregate rental value of 
local property held by residents to maxi- 
mizing the aggregate rental value of all 
property. Secondly, even if all land in the 
community is also owned by local resi- 
dents, a rent maximizing strategy will not 
be desirable iz its intracommunity redis- 
tributive consequences are adverse. This 
is clearly a possibility given the complex 
response of the community rent structure 
to boundary changes. 

The upshot thus‘is that there are many 
situations where it might not be plausible 
to assume that a community will pursue 
the land use policy which maximizes ag- 
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gregate land rent.1! Nonetheless, such an 


assumption is not patently unreasonable, 


in all cases and several authors have seen 
fit to propose it, though with varying de- 
grees of ethical approval.!? If this strategy 
can be accepted, the solution worked out 
in the previous subsection applies. If not, 
then alternative optimality criteria must 
be specified and their consequences worked 
out using a model such as the one de- 
veloped in the first section of this paper. 
A final observation is that even if it is 
not reasonable to assume that a com- 
munity will pursue a rent maximizing 
strategy, it is still highly likely that it will 
wish to impose locational restrictions on 
those land uses which generate strong 
negative neighborhood effects. These re- 
strictions are likely, in turn, to lead to 
price discontinuities of the ype shown in 
Figure 1. As has been suggested by Bailey, 
such discontinuities pose enfercement prob- 
lems in the community case which do not 
exist in the developer case. In particular, 
they create strong incentives for the land- 
lords immediately to the right of ¢* to try 
to get their land rezoned so zhat they may 
achieve capital gains through conversion. 
Thus when land ownership is decentralized, 
our model predicts that the existence of 
adverse neighborhood effects will create a 
conflict between public ard private in- 
terests in the maintenance cf any particu- 
lar zoning boundary. Such conflicts can, in 
turn, account for the widespread corrup- 
tion of local zoning officials which many 
Americans seem to take for granted.” 


1 James Ohls, Richard Weisberg, end Michelle White 
reach a similar conclusion in a paper which explores the 
rent maximization hypothesis in some depth. 

12 For example, one of the two zon:ng “theories” (i.e., 
principles for guiding local zoning policy) discussed by 
Richard Babcock is community land value maximiza- 
tion. Also Bailey’s classic paper impäcitly endorses this 
strategy on efficiency grounds. 

13 John Delafons discusses this phenomenon in his 
well-known survey of American land use control prac- 
tices, pp. 8-9. A representative exposé may be found in 
Alfred Balk. 
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The Neoclassical Production Function 


By LOWELL GALLAWAY AND VISHWA SHUKLA* 


The concept of the neoclassical produc- 
tion function has come under severe at- 
tack in recent years, particularly from the 
so-called Cambridge critics of neoclassical 
theory.' The essence of the argument can 
be illustrated by reference to Figure i 
which depicts hypothetical relationships 
between wage and interest (or profit) rates 
for different systems of production. The 
standard neoclassical conceptualization 
holds that at successively higher interest 
rates there is a “switch” to techniques of 
production that economize on capital 
inputs.” This simple formulation has been 
attacked on two grounds. First, it has been 
argued (and illustrated by appropriate 
counterexamples) that it is possible for a 
single production technique to be the most 
profitable at two different points on the 
production frontier that is generated by 
the full set of available -production tech- 
niques.® This is the well-known reswitching 


* Prefessor and associate professor of economics, re- 
spectively, Ohio University. We are indebted to Robert 
B. McGhee of the Electrical Engineering Department at 
Ohio State University and the late Charles Ferguson for 
key insights, to Michael Farren ior his assistance in con- 
ducting computer simulations that suggested the direc- 
tion of the inquiry, and to Hircshi Ono for simplifying 
some of the mathematical argument. We also acknowl- 
edge the comments of Lionel McKenzie, Paul Samuel- 
son, and Robert Solow as well as the encouragement of 
Joan Robinson whose cryptic injunction, “Do not 
bother. Neoclassical theory is no better off even when 
there is no reswitching,”’ was a vital spur to further 
investigation. 

1 The best single summary of these attacks is provided 
by G. C. Harcourt. P. Sraffa was one of the first to raise 
this question. For a wide range of positions see the 
Quarteriy Journal of Economics symposium consisting of 
Michael Bruno, Edwin Burmeisier, and Eytan Sheshin- 
ski, P. Garegnani, David Levhari and Paul Samuelson, 
Michio Morishima, Luigi Pasinetti, and Samuelson as 
well as Charles E. Ferguson, Joan Robinson (1970, 
1971a, b), and Robert Solow. 

2 Fora summary of this argument, see Samuelson. 

3 This is the standard reswitching case found in 
Bruno, Burmeister, and Sheshinski, Garegnani, Mori- 
shima, Pasinetti, and Sraffa. 


argument, the acceptance of which de- 
stroys the notion of a well-ordered produc- 
tion function in which there is a systematic 
relationship between factor prices and the 
capital-labor ratio. The second line of 
attack has raised the possibility that 
“price?” Wicksell effects will dominate 
“real?” Wicksell effects and destroy the 
well-ordered character of the production 
function. G. C. Harcourt has demon- 
strated that this will be the case if the 
relationship between the wage and interest 
rates shown in Figure 1 is concave with 
respect to the origin. On the other hand, 
convexity of this relationship implies 
dominance of real Wicksell effects. 

The upshot of the various criticisms of 
the neoclassical production function has 
been to call into question its very existence 
and all that follows from it. Consequently, 
it is more than a trivial theoretical point. 


' In this article we will attempt to clarify 


the controversy somewhat by defining the 





FIGURE 1 
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sufficient conditions for the existence of a 
well-ordered neoclassical production func- 


tion. Simply stated, there is only one such . 


condition, namely, that commodity prices 
be positive and finite for any positive value 
of the interest rate. We will proceed by 
first demonstrating that this condition 
will eliminate the possibility of reswitching 
and we will then argue that it also ensures 
that real Wicksell effects will dominate 
price Wicksell effects. Our analysis will 
be limited to the case of two-commodity 
indecomposable production systems.* 


I, Characteristics of Factor Price Contours 


Consider the following production sys- 
tem: 


Cans A 
a = (Cox aoz, 


(1) A es Ce "a 


Ny Ag 


where do and &o denote the labor require- 
ments for producing commodities one and 
two, respectively, and m ard m represent 
the inputs of commodities one and two in 
the production of both themselves ‘and 
each other. 

Certain general constraints applv to the 
parameters of this production system. 
First, all parameters are assumed to have 
nonnegative values and, second, the pa- 
rameters m, and m must be less than unity 
since they are the quantities of com- 
modities one and two required to produce 
themselves. 

The price equations for this system are: 


(2) 1 = (1 + r) (aow + mer + nipa) 
(3) pa = (L +1) (Go2w + ten + mp) 


where r denotes the rate of interest, w the 
wage rate, pz the price of commodity two, 


4 This is for purposes of simplifying the discussion. 
Further, a good deal of the literature discussion is in 
terms of indecomposable systems. With slight modifi- 
cation a decomposable system with reswitching can be 


converted into an indecomposable one with reswitching. 
N 
~~ 


(4) p= 
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and commodity one is used as the measure 
of value.® 

Expressions (2) and (3) can be manipu- 
lated to produce l 


doz + (aom: — aomi) (1 + 7) 
doi + (toni — aoma) (1 + 7) 


At this point we introduce our assump- 
tion that commodity prices must be posi- 
tive and finite for all positive values of r. 
In order for this assumption to hold, the 
expressions (@o1%.—doym) and (aomh 
—@oiM2) must be positive. Otherwise, the 
numerator or denominator of (4) can. be 
negative at some positive value for 7 ard 
negative (or indeterminant) values for p» 
can result.6 Thus, two basic additional 
constraints on the parameters of the pro- 
duction system are postulated: 





(5) aom — tom; > 0 
(6) doni — doye > 0 


The importance of these constraints will 
be seen shortly. 

We turn now to the factor price contour 
itself. Equations (2) and (3) imply 


(1) w= {1—(my+m)(1+r) 
+ (myn2—nym)(1+91)?} + 
{ do(1-+-1) + (aoni — aorta) (1+r;3} 


which describes the factor price contour. 
Expression (6) requires that the denomina- 


§ We implicitly assume that p:>0. Some of the im- 
plications of p:=0 are explored in fn. 10. Also, we have 
chosen to multiply all input costs by (1+7) (rather than 
just capital costs), ¢ la Garegnani. Multiplying just 
capital costs by (1-++7) will simplify things only slightly. 
For example, equation (4) below would be unchanged 
while equation (7) would merely have (1+r) factored 
out of its denominator. 

€ For ease of discussion we will focus on price pz. 
Actually, unless our constraints are satisfied, p2 could 
appear to be negative simply because pı (the numeraire) 
had turned negative. We should also note that there is 
a possibility that both the numerator and denominator 
of (4) would turn negative at exactly the same pcint. 
Unless they were identical throughout this would pro- 
duce an infinite commodity price in the vicinity of the 
point at which they became negative and an indete-mi- 
nant price at that point. 
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FIGURE 2 


tor of (7) be positive at all times. Graphi- 
cally, the denominator takes the form 
shown by curve D in Figure 2 and is 
monotonically increasing for positive val- 
ues of (1+7). 

As to the numerator of (7), expressions 
(5) anc (6) imply that? 


(8) í Mno — nım < 0 


and, in order for the factor price contour 
to have some positive values for both w 
and r, (mt na — (mn —mmn)<1. Con- 
sequently, the numerator of (7) is of the 
form indicated by the curve N of Figure 2. 
It is monotonically decreasing for positive 
values of (1+7). Consequently, the factor 
price ccntour that results is monotonically 
decreas:ng for positive values of r. 

At this point, we wish to emphasize 
that the forms of the numerator and de- 
nomina<or of (7) which are shown in Figure 


7 Expression (5) indicates that ao > aomı/mə and (6) 
indicates chat Qa <apm/nı Thus, dom/mı< an /n 
and Mini Cnm 
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2 are the only ones that will satisfy the 
assumption cf positive and finite values 
for commodity prices for all positive val- 
ues of 7. 


II. Remarks on Some Counterexamples 


Michael Bruno, Edwin Burmeister, 
and Eytan Sheshinski, P. Garegnani, and 
Michio Morishima have postulated numer- 
ical counterexamples that purport to 
demonstrate the feasibility of reswitching 
among two-commodity indecomposable 
production systems.’ However, an exami- 
nation of their examples reveals that in 
all three cases at least one of the produc- 
tion systems they assume does not satisfy 
the assumption of positive and finite com- 
modity prices for all positive r, In Table 1 
parameters of these production systems 
and the respective values of the expressions 
(aum:— doum) and (a2%—adorm2) are pre- 
sentéd.® Clearly, all of these examples 
violate the constraints we have imposed 
on the parameters of two-commodity inde- 
composable production systems. Thus, 
within our framework they do not demon- 
strate the possibility of reswitching.!° 


8 Levhari suggested a nonswitching theorem for such 
systems which prompted these examples, Pasinetti also 
presents a counterexample but it is generally agreed 
that his example is not a legitimate one in the case of 
two-commodity indecomposable systems. 

® Table 1 presents the various counterexamples with 
a consistent notation. We have chosen to denote the 
common technique in each production system as tech- 
nique 1. Some examples use it as technique 2. If the 
notation is reversed, the signs of the calculated values 
in the body of Takle 1 will be reversed. 

10 In all fairness to the counterexamples it should be 
noted thet pı and p: are positive within the range of 
values of r encompassing their switch points. However, 
at other values of r, either p, or p, is negative. Graphi- 
cally, the full factor price contour implicit in these 
counterexamples afpears to be one in which the wage 
rate proceeds to negative infinity as (1-+7) approaches 
the value which wil produce aat- (aom —aom) (l-+r) =0 
and then reappears from positive infinity beyond that 
value of (i+r). However, wages are really not infinite. 
At the cricical value of (i-+r), #10. This can be shown 
by reversing the normalization (Le., by using #2 as the 
measure cf value). Consequently, at this critical value 
of (1+7) infinite wages are the result of dividing the 
actual waze by zero. 


VOL. 64 NO. 3 


GALLAWAY AND SHUKLA: PRODUCTION FUNCTION 351 


TABLE 1-—PARAMETERS OF PRODUCTION SYSTEMS FOR 
Various RESWITCHING COUNTEREXAMPLES 








Author(s) of Counterexample 











Parameter Garegnani Bruno et al. Morishima 
Common Techniqre 
Aor 89/10 1.0 1.0 
m 0 0.0 0.0 
m 379/423 0.1 0.2 
Other Techniques 
System I 
an 9/50 0.66 0.01 
m 1/2 0.02 0.71 
i m 1/10 0.03 0.00 
Apt Ahe —0. 7287 —0. 2340 —0. 4000 
AM Aum 4.4500 0.0200 0.0100 
System IT 
an 3/2 0.01 0.2 
my 1/4 0.71 1.0 
m 5/12 0.00 0.0 
Gogh ~~ Coyne —2,3643 0.0010 É 0.0100 
anmam 2.2500 0.7100 . 1.0000 





IHI. A General Nonreswitching Theorem 


Failure of the various counterexamples 
of reswitching to meet the basic assump- 
tion of positive and finite commodity 
prices for all y>0 does not mean that re- 
switching does not exist. After all, there 
are an infinite number of counterexamples 
which could be constructed and perhaps 
there are some which boch satisfy our 
constraints and show the presence of re- 
switching. However, we think not. What 
follows is a general proof that within the 
constraints we have established reswitch- 
ing cannot occur. Assume two production 
systems that have in common the tech- 
nique for producing commodity one. We 
note initially that there are two possible 
configurations of the denominators and 
numerators of the functions that define 
factor price contours (equation (7)) that 
are consistent with reswitching. These are 
shown in Figure 3. In panel A the numera- 
tor generated by one system (denoted as 
f(r)) is greater than that for the other 
(fi(r)) for all values of r>0 which produce 
a positive value for either numerator. 


Now, if reswitching occurs, the factor 
price contour including f(r) will dominate 
at both low and high interest rates. The 
denominator associated with f(r) is ír) 
which is greater than ¢;(7) for all values of 
r>0.!! This follows from two basic propo- 
sitions. First, all denominators of factor 
price contours are equal to zero at r= —1.0 


u There are actually eight different possible configura- 
tions of the numerators and denominators, four for the 
situation where ¢(r)>¢:(r) (panel A) and four where 
o(r)<di(r) (panel B). Case (i) is where f(r) >f(r) for 
all r between 0 and ro (the r associated with w=0Q). In 
case (ii), f(r) >A) for small values of r but fir) <r) 
for large values of r as r varies between 0 anc ro. Case 
(iii) is where f(r) <f (r) for all r between 0 and ro and in 
case (iv), f(r) <fa(r) for small r and f(r) >fi(r) for large r 
as r goes from 0 to ro, Panel A shows case (i) for 
o(r)>a(7). With o()>¢1(7), case (ii) would not be 
consistent with reswitching since w would not dominate 
at both wo (the wage associated with r=0) and at ro; 
case (iii) is incapable of producing even a single switch 
point; and case (iv) is eliminated by assuming w(0) 
>w,(0). For those cases where g(r) > ¢(7), case (i) will 
not yield any switchpoints; case (ii) will not produce 
dominance of w over w at both wo and ro; and case (iii) 
is inconsistent with w(0) >w: (0) and the existence of any 
switchpoints, This leaves only case (iv) which is shown 
in panel B. All this assumes that there are a maximum 
of two switchpoin:s between systems, In the type sys- 
tems under discussion, this is the case. 


352 THE AMERICAN ECONOMIC REVIEW 





Panel A 


JUNE 1974 





Panel B 


FIGURE 3 


and for all r> — 1.0 no denominators inter- ` 


sect one another. This can be seen by 
defining the denominators of the factor 


price contour functions in general terms as > 


(9) er) =s +r +41 +r)? 
GO gl) = sal r) thA Hr 


where s and s1= do, t= (Goi — Gnn), and 
the subscript 1 denotes a different pro- 
duction system. 

Remembering that s=s,, setting ¢(7) 
=¢,(r) and solving shows that the condi- 
tion for equality of (r) and ¢.(r) with 
r>—1.0 is ż=h. But, this amounts to 
saying that #(r) and ¢ı(7) are identical. 
Consequently, no two denominators that 
differ from one another can intersect at 
r>— 1.0. Second, the existence of a switch 
point implies 


\ 


Í (re) a f 1(rs) 
Alre) palra) 


where r, denotes the value of r at which a 
switch point exists, 

Since f(r) >fı(r) at all points under con- 
' sideration, ¢(r.) >¢:(r.). But, if one value 
. for o(r) exceeds its counterpart in ¢:(7), 
d(r) >di(r) at all r>—1.0. Therefore, we 





(11) 





can state 


aD s(itr) 44(1+r)2>sU+r) +a(1+r)2, 
r>—10 


which implies #> 4. 

Panel B illustrates the second general 
configuration that needs to be considered, 
viz., one in which the functions defining 
the numerators intersect one another in 
the positive quadrant. Again, f(r) is associ- 
ated with the factor price contour that 
must dominate at both low and high inter- 
est rates if reswitching occurs. In this case, 
however, ¢(r) <¢i(r) for all y> —1.0. This 
follows from j(r) at r=0 being less than 
fi(r) atr=0. Thus, we can write 


(13) s(1-+r) +i(i+r)?<s(l+7) +h(1+7)?, 
r>—1.0 


which implies ¢<h. 

We will now consider in detail the possi- 
bility o? reswitching occurring in the case ` 
depicted in panel A of Figure 3. To do 
this we define the following 


KÒ _1-j+n- U+)? 
or) st) +H ET 








(14) 


and 
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R HN t+? 


where j= m+ m, k= (nym— mm), and the 
subscript 1 denotes a different production 
system. 

Setting w= w and simplifying yields: 


ky —k tj — tj 
s(ky — k) + tji I 4) 








2 
OUE 
4 hh ~jta- ) 
thy — 71k 


For (16) to be consistent with reswitch- 
ing it must have two positive roots. This 
requires that the coefficient associated with 
(1-++r) be negative and that the last term 
on the left-hand side of the equation be 
positive. Further, at this point we have 
established certain constraints on the pa- 
rameters of (16). First, we know that 
i>t. Beyond this, if we evaluate f(r) 
and fi(r) at r=0, (1—j—k)>(1—jı— kı) 
which implies (7+) <(j:+4:). However, 
nothing is known at this juncture about 
the relationships between j and jı and k 
and kı, Four possibilities need to be con- 
sidered: 


J >j 
kı< k 


j <i 
ki> k 


fr<j 
ky <k 


fur-j 


17 
ay ki >k 


In the first case, 7:>7 and ki>k, both 
the numerator and denominator of the 
coefficient associated with (1-++r) are posi- 
tive, violating the necessary conditions for 
the existence of two positive roots for 
(16). Thus, this possibility can be dis- 
regarded. 

The second possibility, Jı <7 and kı <k, 
implies (71-7) <0 and (k—h,)>0. But 
we have established that (jit kı) > (+4) 
which requires that ‘j —3)>(k— ki). 
Therefore, this case is inconsistent with 
our constraints and does not satisfy the 
conditions for the existence of reswitching. 

The third case, 7,;<j and k,>k, pro- 
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duces a positive denominator for the con- 
stant term of (16) and a’negative numera- 
tor which again violates the conditions for 
the existence of two positive roots for 
equation (16). 

The last case, j:>j and kı<k, is the 
most complex of the panel A cases to 
analyze. We begin by poune that at any 
switch point 


fr) _ or) 
fi?) EO 


Turning first to the right-hand side of 
(18) we can define the nature of the rela- 
tionship shown there by evaluating it at 
certain points. To begin, as 7 approaches 
— 1.0 from r=0 the following holds: 


(18) 








(19) fi eae 
T—=—1.0 é1(r) 

Second, 

(20) or) t 





im 
r= o o1(7) ty 


Similar evaluations of f(r)/fi(r) yield 
the following: 








(21) da arr, 
r—1.0 fir) 
i ji) 


Ü 
T= o Aio) kı 


At this point we define ra as being the 
value of r at which fi(r)=0. Now, as r ap- 
proaches ro from below f(r)/f(r) ap- 
proaches œ and as r approaches 7» from 
above f(r)/fi(r) approaches — œ. 

Graphic representations of ¢(r) lel) 
and f(r)/fi(r) are shown in Figure 4 with 
o(r)/di(r) being represented by the curve 
D and f(r) /fi(r) by the curve N. Curve D 
is a section of a rectangular hyperbola and 
increases at a decreasing rate and asymp- 
totically approaches t/4. Curve W in- 
creases at an increasing rate from r= — 1.0 
through r=ro (at which point it ap- 
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ç Ficure 4 |. 


r 1 


proaches infinity), reappears from nega- 
- tive infinity and increases at a decreasing 
rate and asymptotically approaches k/ hy.” 
Clearly, a necessary condition for a switch- 
point is that D and N intersect. As drawn 
in Figure 4 they intersect at two points, 


” The first derivative with respect to r of f ()/flr) is’ 


a rational function with a numerator of quadratic form 


and a denominator that decreases at an increasing rate. - 


The condition that f(r) and Ji (r) do not intersect in posi- 
tive ‘space is sufficient to insure that when the numera- 
tor is set equal to zero and solved for 7 the roots are 
complex. Thus, no minima or maxima for f(r)/fi(r) exist 
and the first derivative i is positive’ for all values that 
satisfy tae condition ~10<r<r¢., Further, since f(r) 
initially is decreasing at a less rapid rate than fi(r), 
/()/f@) is increasing at an increasing rate in the vicin- 
ity of r= —1.0 despite the fact that in that vicinity the 


first-order term of the numerator (which is negative) . 


dominates the second-order term (which is positive). 
Thus, in this vicinity the numeratar of the derivative is 
actually decreasing but the denominator is decreasing 
more rapidly. As r increases, the sécond-order term of 
ithe numerator becomes relatively stronger and the nu- 
merator reaches a minimum and then begins to increase. 
In combination with the denominator’s tendency to 
decrease at an increasing rate the result is a first deriva- 

' tive for f(r)/fi(r) that is monotonically increasing for 
the range r= — 1.0 to r=ro. 
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indicating the presence of -reswitching. 
This can occur as long as k/k, > t/t. How- 
ever, the seccnd switchpoint lies beyond . 
ro eni, therefore, is at a value of w (and 
w) which is negative.- Thus, it lies out- 
side the pertinent range of the factor 
price ‘contour and does not represent an 
instance of reswitching that contradicts 
the basic neoclassical concept of switching. 
Another possibility is that k/ki<t/t. In 
this case no switchpoint occurs beyond 
ro However, it is only possible for one 
switchpoint to occur between r= —1.0 
and r=rp due to the nature of the curves 
D and N. Tkus, in this case the roots of. 
(16) consist oi either one positive and one 
negative, two negative, or two complex 
roots. Whichever is true, reswitching in 
the range r= —1.0 through r=7 is ruled 


- out and the last possibility of reswitching 


occurring within the framework of the 

panel A assumptions is eliminated. . 
Turning now to the panel B configura- 

tions, we can establish the following con-. 

straints: 

(23) th, 0<f ii—j— Ejk. 

and (j +h) > (jth) 


Again, there are the same four possible 
sets of relationships between j and & to be. 
evaluated. In the first case, 7:>j7 and 
ki>e, we know that (i—7)>0 and (k 
—k <0. But, this violates the condition 
that (j+) >(jı+ kı) which implies (k— ki) 


->(ji-7) and, therefore, this casé. cannot 


exist within our framework. 

Tke second case, jı <j and kı<k, pro- 
duces negative values for both the de- 
nominator and numerator of the coefficient 
of (1-+r) in (16). Thus, it is positive, which 


‘violates the condition for the existence of 


two positive roots for equation (16). 
The fourth possibility is that 7,>j7 and 
ki<k. In combination with 4>¢ these 
conditions produce a positive numerator 
and regative denominator for the constant 
term in (16). Thus, there cannot be two 


, 


é 
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positive roots for (16) and reswitching is 
again ruled out. 

This leaves only the third case, jı <j 
and ki>k, which we have left till last 
because of its complexity. To deal with 
` this case we will again resort to a consider- 
ation of the behavior of the expressions 
f(r) /f(r) and $(r)/di(r). Figure 5 displays 
graphically the behavior of f(r)/fi(r) over 
the full range of values of r for the panel 
B cases. The broken curves show the func- 
tions f(r) and f(r) while tke solid curves 
(labeled N) depict the bekavior of their 
quotient. The two critical values of r are 
those at ro. and 7, which are those at 
which /i(r)=0. As r approaches 7o, from 
below and as r approaches 7, from 
above, N approaches infinity in both cases. 
Moving from 7, to ron, N descends, passes 
through the point (1.0, — 1.0), reaches a 
minimum at a positive velue, and then 
increases again as 7 apprcaches fon. Be- 
yond fon, N reappears from negative in- 
finity, becomes positive, and asymptotical- 


ly approaches k/kı. At values of z less 
than 7,, N also reappears from negative 
infinity, becomes positive, and asymptoti- 
cally approaches k/k, as r approaches — ». 

Figure 6 shows the behavior of ¢(r)/ 
¢i(r) represented by the solid curves (D) 
with g(r) and ¢:(r) being shown by the 
broken curves. Here, the critical values are 
those at which ¢.(r) is equal to zero 
(denoted by roa and rha). At fo a discon- 
tinuity in the first derivative of D occurs. 
As ¢ increases beyond ru, D decreases and 
asymptotically approaches t/. On the 
other hand, as 7 decreases from fa, D 
again decreases, reaches a minimum, be- 
gins to rise, and approaches infinity as 7 
approaches rj Beyond 4, D appears 
from negative infinity, becomes positive, 
and asymptotically approaches t/h as r 
approaches — œ. 

The relationships shown in Figures 5 
and 6 are combined in Figure 7 to illus- 
trate the fact that in all possible cases at 
least one root of (16) appears outside the 
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range r=0 to r=fon. This is sufficient to 
eliminate the possibility of economically 
meaningful reswitching which requires 
that both roots exist in the range r=0 to 
v=fon. We begin by observing the be- 
havior of the curve D. It is drawn on the 
assumption that rig>v7,. If this is the 
case, D must intersect N at some point 
between r= —1.0 and r=ry. This is in- 
consistent with meaningful reswitching. 

We next consider the pcssibility that 
ton >oa. This is shown by the curves 
labeled D, and Dj in Figure 7. Clearly, 
the portion of D, lying between r= — 1.0 
and r= rj, does not intersect W. At values 
of <fa, the curve Dı is drawn to fit 
the case where t/i <k/kı and, again, no 
intersection occurs. However, if this is 
the case, the portion of D, that lies above 
foa must intersect N at a value of r that 
gives a negative wage rate, and reswitch- 
ing is again ruled out. The other possibility 
is that at values of r>roq the curve D/ is 
the appropriate one and there is no inter- 
section of Dy and N in thet range. How- 
ever, if this is true, at values of 7 <fa, 
Dj will intersect N since t/t; >k/k. There- 
fore, once again, the possibility of mean- 
ingful. reswitching is eliminated. 


IV. The Question of Wicksell Effects 

We turn now to the question of the 
relationship between real and price Wick- 
sell effects. As noted earlier, the critical 
question is the convexity or the concavity 
of the factor price contour with respect 
to the origin. For a well-ordered production 
function to exist, the factcr price contour 
must be monotonically decreasing and 
decrease at a decreasing rate throughout 
the positive quadrant. Therefore, for all 
pertinent 7, its first derivative must be 
negative and its second derivative positive. 
We have already defined the factor price 
contour in general terms as 


J) 
w = 
(7) 





(24) 
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where (r) >0 for all positive r. Now, 
dw o(r)f'(r) — fe") 


dr [o(r)]? 


Now, as long as f(r) is positive, i.e., 


(25) 


the factor price contour lies in the positive : 


quadrant, (r)f’(r)—f()o'(r) <0. Since 
[¢(r) |?>0, this implies a monotonically 
decreasing factor price contour through- 
out the positive quadrant. To determine 
whether it decreases at a decreasing rate 
we will evaluate the second derivative 
over the range of values of 7>0 that pro- 
duce positive values for w. An examination 
of f(r) reveals that as the value of (1-7) 
increases from unity to 1/7, the factor 
price contour passes completely through 
the positive quadrant and turns negative. 
Further, between ({+7)=1 and (1+7) 
= 1/7, expression (25) is less than zero. 
Now, let 


dw f*(r) 
dr $*(r) 

Since $*(r) = [ġ(7) ]?, it will be positive 
for all positive r while f*(r) will be nega- 
tive for the portion of the factor price 
contour that lies in the positive quadrant. 
Differentiating, 

dw b(n) f(r) — Oo") 
dr? [o*(r) }? 

Obviously, [¢*(r) ]?>0. Expanding and 
simplifying ¢*(r)/* (7) —/*(r)o*’(r) reveals 
that it is positive if 
(28) 0< kst(1 +7)? — je +3 

HILU +)? + 351 +r) +5? 

All terms on the right-hand side of (28) 
are positive except for —j#(1+7). How- 
ever, if we substitute 1/7 for (1+7) in this 
term, it becomes 
(29) -e(a +r)? 

When (29) is compared with the third 
term of (28), which is 3(1+7r)?, it is clear 





(26) 


(27) = 





358 THE AMERICAN ECONOMIC REVIEW 


that expression (28) is positive for (1+7) 
=1 through (1+r)=1/7." Thus, within 
the positive quadrant (remember that at 
(1+-r)=1/j the factor price contour has 
passed completely through the positive 
quadrant), the factor price contour is con- 
vex to the origin and the condition for 
dominance of real Wicksell effects is 
satisfied. 


V. Conclusions 


Our general conclusion is that within 
the framework of two-commodity inde- 
composable production systems the neo- 
classical production function is well-or- 
dered as long as positive and finite com- 
modity prices are assumed for all positive 
values of the interest rate.!4 Under these 
conditions, neither reswitching between 
techniques nor perverse Wicksell effects 
occur. What remains now is to explore the 
economic significance of the constraints we 


18 It may not be intuitively obvious to the reader why 
this is so, We are stating that if 32(1-+-r)?—je(-+r}>0 
for (i+r)=1/j, it is positive for any (1+r)51 but 
<1/j. Designate the value of r that makes (1+-r) =1/7 
as ro. Now, simplifying the terms in question yields 
3—j(i+ro) > 0. By inspection, this clearly indicates that 
for values of r<ro, the expression 32(1-+r)?—jP(1-+r)? 
will be positive. Thus, the conclusion that the second 
derivative of the factor price contour is positive through- 
out the positive quadrant. 

“ What we have done can be interpreted in the frame- 
work of a Hahn-Mathews diagram. In the context of 
such a presentation, the parameters of a production 
system are shown as input-output vectors. The case we 
have been considering consists of two systems which 
have a common technique for producing one commod- 
ity. The input-output vectors for each system define its 
production possibility frontier. In the reswitching case 
the production possibility frontier of one system is 
dominated at both very low and very high values of r 
but dominates that of the other system over some range 
of intermediate values of r. Commodity prices in’ this 
type presentation are shown as normals to the produc- 
tion possibility frontier. Our constraints limit the possi- 
ble configurations for these normals which in turn 
insures'that the production possibility frontiers may not 
assume the positions necessary in order to produce 
reswitching. 
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have imposed on the parameters of produc- 
tion systems in order to obtain these re- | 
sults, 
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The Social Costs of Input-Market 
- Distortions 


By DANIEL WISECARVER* 


This paper examines the welfare effects 
of taxes (or other‘distortions) on factors of 
production. The analysis wiil demonstrate 
two major propositions: 1) Most im- 
portantly, given the usual derived demand 
curve for a productive factor, the social 
cost of a tax on that factcr is correctly, 
completely, and most readily measured by 
the relevant area between the factor’s de- 
mand and supply schedules. 2) Under 
variable proportions, the social cost that 
is so measured will entail two terms— 
corresponding precisely to the scale and 
substitution effects of derived demand 
theory—both of which represent true 
deadweight losses. 

Although these propositions will be ob- 
vious to the practitioner of applied welfare 
economics, each has nevertheless been the 
source of considerable confusion in the 
recent literature. The first confusion is one 
of double counting,’ as is explicitly illus- 
trated in the recent paper by Ann Fried- 
laender (1971) in which the social cost of 
“value-of-service” (rather than marginal 
cost) pricing of U.S. rail services is esti- 
mated. Friedlaender’s calculation consists 
of two distinct steps. First, the social 
costs that are measurable in the directly 
distorted rail markets are determined. 


* Assistant professor of economics, Ohio State Uni- 
versity. The current version of this paper, completed 


while I was a staff member of the Office of Tax Analysis,. 


U.S. Department of the Treasury, is a condensation of 
one chapter of my Ph.D. dissertation at the University 
of Chicago. I would like to thank and absolve A. C. 
Harberger, H. G. Lewis, and Lar-y Sjaastad for their 
extensive help and comments. 

1 This confusion also appears in Walter Oi and A. P. 
Hurter, Jr, pp. 340-41, although they do not attempt 
detailed calculations. i 


Then, to this direct cost component is 
added a further element of deadweight 
loss that is alleged to arise from the fact 
that all goods requiring rail transport as 
an input are themselves nonoptimally 
priced—‘‘indirectly taxed”—due solely to 
the distortion of rail prices.? We shall 
show, in Sections I, IJ, and III, that this 
sort of summing procedure is unequivo- 
cally wrong. 

It might, however, be informative to 


l speculate as to the source of this double- 


counting error. It is conceivable that the 
confusion has arisen from an eclectic 
survey of the two outwardly distinct ap- 
proaches that have in the past been used 
to determine the social welfare costs of 
input-market distortions. The first ap- 
proach, exemplified by the work of Albert 
Fishiow and Paul David, Jagdish Bhag- 
wati and V. K. Ramaswami, and Harry 


_ Johnson, analyzes the problem within the 
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context of the two-sector model of general 
equilibrium. It uses the concept of a social 
welfare function to depict the aggregate 
loss of welfare that is occasioned by an 
input-market distortion. This is defined 
to be the decrease in utility that society 
incurs when it is forced to move from an 
indifference curve which is tangent to the 


2 Friedlaender’s direct cost measure is calculated via 
Le=} 9 i EeZi.dt,, where Ey, is the elasticity of de- 
mand for rail services for commodity type 7, Zir is the 
proportion of total rail revenues received in 7, and ôr is 
the distortion of the rail price of ¢. Similarly, her second 
cost component is L=}; ejujvj, where «; is the elas- 
ticity of demand for commodity j, u; is the proportion 
of the economy’s value-added that is generated by in- 
dustry j, and yy is the price distortion for j caused by 
õjr, L.e., vy; is the product of the cost share of rail services 
inj and 83+. 
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economy’s undistorted transformation 
function to a lower social indifference 
curve which may or may not be tangent to 
the inferior transformation function that 
is dictated by the distortion. The second 
approach, exhibited by Albert Rees and 
Arnold C. Harberger (1964a, 1966), applies 
the current reincarnation of the theory of 
economic surplus directly to the distorted 
input markets themselves. This method 
treats the welfare cost of an input distor- 
tion as a simple money measure of the 
deadweight loss that the distortion im- 
poses on the sum of the areas analogous to 
consumers’ and producers’ surpluses. 
Among the apparent methodological 
differences between these approaches, one 
likely to receive considerable attention is 
the following: on the one hand, the surplus 
method treats the distortion as causing 
only one misallocative effect, that being 

_ the creation of a divergence between the 

input’s demand and supply prices; on the 
other hand, the two-sector method explic- 
itly analyzes two separate, distortion- 
induced effects. In Johnson’s words: 

' Of course, the total economic loss from 
factor market distortions can only be 
evaluated by taking into account, in 
addition to the inefficiency of produc- 
tion, the distortion of consumer choices 
due to the factor market distortion in 
producing a divergence of private from 
social opportunity costs in consumption. 

[p. 697] 

Thus, even though these alternative 
approaches are applied to the same (quali- 
tative; problem, our eclectic surveyor 
might question the compatibility of their 
results, feeling that the surplus approach 
captures only part of the total cost that is 
implied by the two-sector approach. In 
other words, should not the surplus meth- 

od additionally allow for the fact that a 

(positive) distortion in the market for an 
input will cause the price of any product 
employing that input also to be set at an 
artificially high level, thereby imposing 
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further deadweight losses? The correct 
answer is the negative. From the view- 
points of both derived demand theory and, 
at a significantly different level, the “‘dis- 
tortion” approach to applied welfare eco- 
nomics, any attempt to add to the input- 
market measure of social cost a further 
element of loss that is alleged to occur in 
the output market when the supply price 
of the industry’s product is forced to an 
(indirectly) distorted level will entail 
double counting of the actual costs in- 
volvec. 

That our second major point has been 
a source of confusion is exhibited ‘by 
Richard Schmalensee’s analysis of the 
welfare gains. accruing from a fall in the 
price cf a factor of production (of course, 
this is simply the obverse of our analysis 
of a tex which will raise the price of the 
factor in question) both within the market 
for that factcr and within the market for 
the product that employs the factor. He 
finds, correctly, that under fixed propor- 
tions both measures of welfare gain are 
identical so that esther measure could 
properly be used in a social accounting 
framework. However, when proportions 
are variable, the input-market measure 
exceeds that found in the product market 
by a term which is a pure substitution-in- 
production effect, as can easily be seen by 
suitable manipulation of _Schmalensee’s 
equation (7). From here, Schmalensee 
concludes that only the product-market 
measure should be used, contending that 
the factor-market measure will overstate 
the gain in welfare that is due to the de- 
crease in factor price. Implicitly, there- 
fore, he concludes that the “substitution” 
component of the factor-market measure 
does not represent true social gain. Sec- 
tions II and III of the present paper will 
show that Schmalensee’s conclusion is in- 
correct. 


3 The recent, wicely discussed study by Stephen P. 
Magee, p. 658, in which Schmalensee’s faulty conclusion 
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In the analysis to follow, Section I re- 
futes the double-counting error in terms 


of derived demand theory, utilizing the _ 


case of fixed proportions for ease of dia- 
grammatical illustration. Section II, in 
treating the more complicated case of 
variable proportions, not only reaffirms 
our conclusion as to double counting but 
also shows that the subs-itution com- 
ponent of the factor-market measure of 
social cost represents a true element of 
deadweight loss. Finally, in Section III 
we review the entire analysis from the 
more intuitive standpoint of applied wel- 
fare economics. 


I 


The whole of the analysis to follow is 
based upon the standard, received theory 
of derived demand; factors of production 
do not, in and of themselves, yield utility 
to their demanders. Rather, inputs are 
demanded solely* because they can be 
used to provide those- finished products 
that do yield utility to their purchasers. 
Thus, any utility that might be attributed 
to the area under a factor’s demand curve 
is necessarily a mere reflection of the utility 
that its services ultimately provide. The 
word reflection here is very important, 
in that the utility garnered by the ulti- 
mate purchasers of the product of a fac- 
tor’s services zs reflected in the demand 
curve for that factor. Obviously we do not 
claim that the total utility to be gained 
from the production of a good is the sum 
of the direct gain, as measured under that 
good’s demand curve, and the reflected 
gain, as measured under the demand curve 





is favorably cited, gives further indication that this sec- 
ond source of confusion warrants clarification. 

1 It might be objected that cerzain inputs, particu- 
larly intermediate goods, are demanded in the aggregate 
partly for their productive services but also partly for 
final consumption purposes. However, since the major 
point of this paper is that the best place for calculating 
the social costs of input taxes is the affected input 
markets themselves, this sort of objection can only 
strengthen our argument. 
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for factors used to produce the good. But 
then, by applying this obvious proposition 
in reverse, we have established a major 
point of this paper: it is incorrect to calcu- 
late utility Josses in both the input and the 
output markets when only the input is 
explicitly taxed. 

This conclusion is most easily seen when 
production technology is characterized by 
fixed proportions, an instructive, if not 
entirely realistic, framework of analysis. 
Hence, in the discussion to follow, we de- 
fine units such that one unit of output (X) 
requires one unit each of labor (L) and 
capital (K), i.e., X=min (L, K). Consider 
Figure 1. The derived demand curve for 
L is constructed as the vertical difference 
between the demand for X and the supply 
of K, here assumed to_be perfectly elastic 
as is the supply of L; the supply schedule 
for X is the vertical sum of the supplies of 


` Land K. Overall equilibrium occurs where 


the demand and supply prices of X, L, 
and K equal each other, respectively, and 
where P?=w'+ss and P= w+ s2. Thus 

5 In the notation of this section, P, w, and s are the 


prices of X, L, and K, respectively, and the superscripts 
d and s denote demand and supply prices. For a more 








the points EK and E’ represent initial, 
undistorted equilibrium. 

Suppose now that a tax of F’G'=T per 
unit Z is imposed, forcing equilibrium to 
shift to point F where Pi=wi+si= w 
+T+- 55 and Pi = wit so = Po. By the usual 
calculation of deadweight losses, the social 
cost of T in the market for L is $7T(Lo—L’) 
= F'F'G'. If, however, one were to seek 
in the market for X a measure of social 
cost that might be attributed to the in- 
direct distortion of P due to T, that 
measure would be 4(P{—P )(Xs—X’) 
= —$TAX=EFG=E'F'G'’. In the case 
depicted in Figure 1, where we assume 
that there are no rents to te lost, the dead- 





detailed description of the geometrical tool being used 
in this section, see Milton Friedman, ch. 7. 
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weight cost of a tax can only be in terms 
of consumption utility—consumers’ sur- 
plus—and this cost is equally well mea- 
sured by EFG or E’F’G’. But to assert 
that the total deadweight cost is the sum of 


. EFG and E’F’G’ is to engage in exact 


double counting. 

This property of exact double counting 
also holds when rents to either or both 
factors are involved, as will be seen with 
reference to Figure 2. As before, Dz is 
constructed as the vertical difference be- 
tween Dx and Sx, and Sx is the vertical 
sum of Sz and Sx (momentarily ignore the 
curves Dt, Dt, St, and S**). Initial 
equilibrium at £ is determined by the inter- 
section of Sz end Dz at F’. If a tax of 
F'H'=T is now imposed on labor, equi- 
librium shifts from Æ to F (E’ to F’) and 
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the resultant social cost is of course 
—4TAL=E'F'H’. Again, due to the ad- 
ditive properties of demand and supply 
prices under fixed input proportions, 
E'F’H' must equal the cost of T as it 
might be measured in the X market, i.e., 
must equal —3(P{—P)AX=EFH. For 
at F we have 
d d d & s 

Py HFEMty=wtrts 
and 

Pr=wmtsi 
so that 

d 
Py = Py = T 
In order to show that the labor-market 

measure of social cost (E’F’’) neglects no 
element that would require the inclusion 
of (any part of) the product-market 
measure (EFH), we shall break these tri- 
angles down to their component parts 
and see to what each component cor- 
responds, To this end, it is convenient to 
consider the following hypothetical ex- 
periment. Suppose that the goal of the 
taxing authority is not the collection of 
revenue but is rather, for whatever rea- 
son, the restriction of the se of labor in 
X to L’, thereby allowing T to vary in- 
versely with the elasticities of Sz and Dz. 
Thus, given Dx, Sx, and Sz, the tax set 
is F’H’, Alternatively, if the demand for 
X were D%., the derived demand for L 
would be Dž. If in addition the supply 
of L were S7* (implying a supply of X of 
S$), then the tax would be set at G’M’ 
per unit labor. Now with these assump- 
‘tions, there is obviously no consumers’ 
surplus and no rent to labor to be lost, 
regardless of where we choose to measure 
social costs. However, there still is a dead- 
weight cost of E’G’M’, which is easily 
shown to equal the areas EGM—pro- 


ducers’ surplus as seen in the X market— 
and E” JM”, the rent, as seen in the K 
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market, that is lost by owners of capital 
and yet is not transferred to any other 
economic entities. Thus, the area 2’G’M’ 
in the directly taxed labor markez cap- 
tures the deadweight loss of rent that is 
imposed upon the untaxed factor. 

If now the supply of labor is taken to be 
Sz, the authority will increase the zax on 
L to G'H'’, which increase will entail no 
change in the position of capital owners. 
It does, however, increase the welfaze cost 
by E'M’H’ at the expense of owrers of 
labor. It is also clear that, with 2% and 
Sx, Pi—P{=G'H', so that EGH = 3'G'H' 
and therefore that EMH = E'M'H'. 

Finally, let demand for X return to Dx 
and the tax to F’H’. This change does not 
further affect factor owners, but it does 
lead to a loss in consumers’ surplus of EFG. 
And, since we have already shown that 
EFH=E'F'H' and that EGH=E’G'H’, 
it follows that EFG=£’F'G’. 

To summarize, the social cost o: a tax 
on a factor of production in the case of 
fixed proportions (and when there are no 
other distortions in the economy) can be 
measured either in the directly distorted 
factor market or in the indirectly distorted 
output market; the market so chosen is a 
matter of indifference. Furthermcre. we 
can divide the input-market meastre into 
areas that are analogous to the traditional 
division of welfare cost into producers’ and 
consumers’ surpluses.: The area above the 
taxed input’s supply schedule anc below 
its initial price—the analogue to preducers’ 
surplus—is rent lost by that input which 
is not gained by other sectors of the 
economy. The analogue of consumers’ sur- 
plus, on the other hand, contains both the 
net social loss in rent to the tntaxed 
factor® and the consumption utility lost 

§ With fixed proportions, the argument can abviously 
be extended to n inputs. Then, the social loss of rent 
(corresponding to EJM” in Figure 2) to allo’ the n— 1 
untaxed factors will be counted in the consumers’ sur- 


plus analogue below the taxed factor’s demend curve 
(corresponding to E’G’M’ in Figure 2). 
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because of the change in the price of the 
final good that is caused by the taxation 
of one of its inputs. The great error to be 
avoided is to measure tax-induced dead- 
weight losses in the factor market and 
then add to these losses any element of 


further social cost that is alleged to stem 


from the product market. 


II 


Although the case of variable propor- 
tions is more complicated, at least from 
the purely mathematical viewpoint, our 
basic conclusion with respect to the error 
of double counting still holds. Further- 
more, the analysis is enriched because of 
the dual nature of the welfare effects of 
factor taxes; i.e., factor taxes entail both 
a loss of “reflected” utility due to the con- 
sequent product-price distortion and a 
waste of potential output due to the social- 
ly nonoptimal input mix that the tax will 
induce profit-maximizing firms to utilize. 

Assume that in a competitive industry 
(composed of n identical firms) we have 
the linearly homogeneous production func- 
tion’ 


(1) X = F(L, K) 


and that w and s, the prices of Z and K, 
-are fixed to the industry. Then it follows 
that® 


(2) NL = ALN — AKT 


` where nz Is the elasticity of derived de- 
mand for labor, the a terras represent the 
cost shares of the respective factors, » 
(a negative number) is the elasticity of 
demand for X, and ø (a positive number) 
is the elasticity of substitution between 
Land K. If, from a point cf initial equilib- 


7 The same results obtain for any production func- 
tion if the industry is in a position of long-run equi- 
librium. That is, in long-run equilibrium competitive 
firms operate at the minimum point of their average cost 
curves, and here the relevant production parameters are 
(locally) the same as those of constant returns to scale. 

8 See, for example, R. G. D. Allen and J. R. Hicks. 
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rium, Z is taxed at the percentage rate £, 
it follows that the resultant welfare-cost 
triangle is measured by 


(3) Wer = — 4wpLon il? 
Sse swo Learnt? + 4woLoaxcl? 


Novice that these two deadweight terms 
correspond exactly to the scale (reflected 
utility) and substitution effects. 

Now in order to determine the indirect 
social cost of * that might be measured in 
the market fcr X, we must know the effect 
of ¢ on the supply schedule of X. By the 
condition of competitive equilibrium that 
price equal marginal and average cost, and 
by the properties of the assumed produc- 
tion function, it follows that 


(4) EP, = aEw + agEs 


where Æ is the operator d In. Fixed factor 
(supply) prices gives us Es=0 and Ew=t, 
so that 


(5) EP, = l: = ar 


where t-z represents the indirect or im- 
plicit tax on X that is due to ż. Then the 
implicit welfare cost of ¢ that is brought 
about ty the labor-tax-induced shift of the 
industry’s supply schedule for X is 


(6) WC, os $ Nie =. a Lup Lot arn 
From (3) and (6), it follows that 
(1) WC, = WC + Foliage 


Equation (7) shows us two important 
points. First, when factors can be sub- 
stituted for each other (i.e., when ¢>0), 
WC, exceeds WC, by a term that is a 
pure “substitution-in-production”’ effect. 
It is this term that would be omitted if the 
social cost of è were calculated, as, for 
example, Schmalensee has suggested, sole- 
ly in the output market. Indeed, in the 
extreme case of a zero elasticity of demand 
for X, a traditional “triangle-analysis’”’ in 
the output market would lead to the incor- 
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rect conclusion that the social cost of a 
tax on labor employed in the X industry 
is zero. The fact of substizution implies 
that, even if there is no scale effect in the 
demand for labor, a tax on labor will in- 
duce an inefficient movement to a more 
capital-intensive production of X; the re- 
sultant inefficiency cost is captured auto- 
matically when the analysis is carried out 
within the taxed labor market itself. 

The second point emerging from equa- 
tion (7) is that the labor-market measure 
of the tax’s social cost also captures the 
“scale effect” when there is a scale effect, 
i.e., when 70. That is, WC, is included 
in WCz. Therefore, any attempt to add to 
WC, the deadweight loss that one might 
conceive as occurring in the output market 
will entail an exact double counting of 
WC,. So long as the relevant demand 
curve for labor is the usual derived de- 
mand, the welfare cost of a tax on labor is 
completely measured solely within the 
labor market. 

There is no difficulty in interpreting the 
scale effect (WC.) of WC: WC, is simply 
the reflection of the deadweight loss of 
consumers’ and producers’ surpluses that 
is imposed on the economic agents in the 
X market when a tax on labor forces P+ to 
an artificially high level. However, the 
fact that the “substitution component” of 
WCr— gol ot?axo—is alsc a genuine ele- 
ment of social cost apparently requires 
further elaboration. There are at least 
three methods of explaining the mecha- 
nism that imposes this extra deadweight 
loss upon society. First, and easiest, we 
could simply appeal to the two-sector 
model of general equilibrium and assert 
that the substitution component of WC, 
captures the essence of the inefficiency-in- 
production effect, while WC, captures the 
distortion-of-consumer-choices effect (see 
the quotation from Jchnson, above). 
However, even though this explanation has 
a great deal of intuitive appeal, it can- 
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FIGURE 3 


not withstand rigorous examination on its 
own merit, since our measure of WC, was 
not explicitly derived from the general 
equilibrium model. Fortunately, the other . 
two methods of explanation allow us to 
avoid any such “proof by assertion.” 

The second method relies on the fact 
that when technology allows input sub- 
stitution, a tax placed on just one factor of 
production will lead profit-maximizing 
entrepreneurs to utilize an input mix which 
does not minimize social factor costs. For 
example, in Figure 3 we have the indus- 
try’s isoguant map. Prior to the tax on 
labor, industry output Xo was produced 
with the socially efficient input mix indi- 
cated by point A at total cost Co=wolo 
+-soKo. After the tax, X, would be pro- 
duced with the input mix indicated by | 
point B, implying a total industry cost of 
wo(i+éLits.Ki. However, at point B 
private and social factor costs diverge. 
Since we are still assuming infinitely elastic 
factor-supply schedules, the factors’ sup- 
ply prices, and therefore their true social 
costs per unit, remain at wo and sp; never- 
theless, the tax has caused the industry 
to become more capital intensive than is 
socially optimal given wa and sy. There- 
fore, the total social cost—total private 


H 
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Figure 4 


costs less tax payments—of Xs when pro- 
duced at input mix B exceeds Co; i.e., 


Cy — Co = WoL + Sok = Wolo = SoKo 
It can be shown that when C,—C is ap- 


proximated up to the quadratic terms of _ 


a Taylor series expansion about /=0, the 
resultant excess total factor cost is the 
substitution component of WC; which is 
given in equation (7). 

The key to understanding the third 
method-—which is essentially a corollary 
of the preceding explanation—is to com- 
pare the total tax revenue that could be 
raised under two alternative taxation 
policies: (a) a tax on labor of ¢ percent, and 
(b) a tax on X of azt= tsı percent. That is, 
in this exercise we transform the tax ¢ on 
labor into an implicit tax tz on X and 
compare the implied revenue (in terms of 
X) with the revenue (also in terms of X) 
that would be garnered if X were taxed 
directly at the percentage rate fz. The 
excess of revenue implied by policy (b) 
over that implied by policy (a) turns out 
to be wL ago, which is again the sub- 
stitution component of WCz. 

The analysis is depicted in Figure 4. A 
‘direct tax on X of tz percent will raise 
the price facing consumers from Pse to PZ 
and will generate revenue of PuoPZCA.? 


® Notice that under fixed proportions the revenue 
P,»PICA is exactly equal to the revenue that would be 
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On the other hand, a tax of ¢ percent 
levied on labor will cause the price of X 
again to rise from P to Pz; however, 
the factor tax alters the relative prices of 
labor and capital facing the industry. 
As can be seen by reference to Figure 3,” 
when the industry moves to more capital- 
intensive means of production the after- 
tax (but net-of-tax-payments) supply price 
of X exceeds Pr at every level of output. 
Therefore, part of the area PaoP2 CA which 
was tax revenue when X was directly 
taxed will become factor payments when 
labcr is taxed instead, leaving the smaller 
area PP{CD available as tax revenue. 
In other words, both tax policies induce 
the -ndustry to increase the price at which 
it is willing to supply X from Po to Pz. 
When X is taxed directly, all of the price 
increase, for each unit sold, becomes tax 
revenue. But when labor is taxed, part of 
the price increase reflects the higher supply 
price of X, at sccial factor cost, that results 
from the socially nonoptimal combination 
of imputs that the industry is induced to 
employ. Therefore, only part of (P? ~ Pz) 
actually becomes tax revenue, and the 
area P»ADP?# is the deadweight cost of 
prodacing X, at the socially nonoptimal 
input mix that results from taxing labor. 
Algebraically, this cost can be expressed as 


* 8 
P»ADP, = (Pz — Pao) X1 
= (P; — Pa) Xi — wold! 


Expansion of the latter expression to the 





garnered from the tax ¢ on labor, as measured in the 
labor market. These same qualitative results, i.e., that 
the we fare costs and revenue collections of ¢ and tz 
(levied directly on X) are identical, obtains regardless 
of ¢ if ex=D. See the discussion of equation (16) below. 

10 The translation from Figure 3 to Figure 4 follows 
once it is recognized that for each level of output, i.e., 
for each isoquant, the tax on labor implies an excess 
social as well as private cost of production. And, since 
our analysis is one of comparative statics, price equals 
average cost both before and after the tax; Pf is the 
tax-inclisive average cost, P* the tax-exclusive average 
cost. 
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quadratic terms of a Taylor series yields 
our previously determined result. 
However, in spite of the fact that it is 
possible to represent all of WC, in terms 
of the demand curve, supply curve, and 
(post-tax) cost conditions in the market 
for X, it should be evident, especially in 
light of the requisite mathematical manip- 
ulations, that practical measurement of the 
substitution component in the output mar- 


ket is intractable, at best. Furthermore,’ 


measures such as ADP*#P.) do not fit 


naturally into the framework of applied . 


welfare economits since, among other 
reasons, this component of cost will exist 
whether the level of output changes or 
not (see Section III). Thus we see that the 
simple concept of the social cost of a dis- 
torted input market, as measured in the 
market for that input, not only captures 
all of the relevant deadweight components 
but also is the only concept that does so 
in a reasonably applicable manner. 

‘The discussion so far has ignored any 
complications of factor reats. However, 
just as was the case under fixed propor- 
tions, none of our conclusions are altered 
when rents are included, i.e., when we 
assume noninfinite, factor-supply elastici- 
ties. Hence, only an outline of this more 
general case will be presented here. The 
entire analysis can be generated from the 
following four-equation model. Under con- 
stant returns to scale (cr in long-run 
equilibrium), a competitive industry’s de- 
mands for labor and capital may be writ- 
ten as 
(8) EL = EP, — ago E(w/s) 

(9) EK = EP, + aro Elw/s) 


Also, we define ez and ex as the supply 
elasticities of L and K facing industry X, 
so that! 


11 Tt should be noted that throughout we are assuming 
either that we are operating entirely on constant- 
elasticity curves or that the relevant parametric dis- 
turbances are small enough to make any changes in the 
relevant elasticities negligible. 
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(10) EL = ¢,Ew 
(11) EK = eg Es 
By combining (9) and (11) to determine 


‘Es (having relied upon (4)) and substitut- 


ing the result into (8), we can solve ex- 
plicitly for the elasticity of derived demand 
for labor, 


EL on — oxexo + arexn 





Ew ex + aLe — arn 


Similarly, this simple factor-markets , 
model, along with (4), gives us an explicit 
expression for the elasticity of product 
supply $? 


exex + ollare + aker) 





ér = 
o t arer + axes 
Given 7, and ez, a rate of tax ¢ on labor 
of course implies a welfare cost of 


(12) WC, = — dole? (=) 
EE. RL, 


Once again, to determine any implicit 
deadweight cost that occurs in the product 
market due to the imposition of ¢ on L, we 
must calculate EP,=t:, via (4). However, 
unlike the earlier case of equation (5), 
when ¢ induces the industry to shift to 
more capital-intensive means of produc- 
tion, Zs will net be zero, Ew will not simply 
be #, and tz, will not in general be -wz/é. 
Consider Figure 5. Initial production of 
Xo is accomplished with Lo of labor and Ko 
of capital when (wo/so) represents relative 
factor prices (panel A). The tax on labor 
causes a new factor-price ratio, say (w/s)’. 
Now Xeo could still be produced at the 
factor combination A, implying a cost 
increase of welt. Such a situation would 
emerge (in panel B) asa shift in the supply 
of X by ært percent (from S to S’). How- 
ever, point A is no longer a cost-minimiz- 
ing position for the industry; the tax will 


Both derivations here are almost identical to those 
found in Richard Muth. 
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PANEL A 








—— X=X, 
(Wo /So) 





Ly (W/s)! Lo 
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PANEL B 


FIGURE $ 


induce the new factor combination L, and - 


K, at point B. Total industry costs will 


therefore not rise by azt percent but by . 


some amount qualitatively represented by 
tz; in panel B. 

The simplest way to find the relevant 
percentage increase in industry supply 
price that is occasioned by ¢ is to derive 
tz, from output-constant factor-demand 
curves. This procedure has the virtue of 
yielding an expression that is independent 
of the elasticity of demand for X. Thus, in 
equations (8) and (9) we set nEP,= EX 
=zero. The resultant expressions, along 
with (11), give us the output-constant 
elasticity of demand for labor. 


(here the superscript s denotes “substitu- 
‘tion effect only”). In using (4) to define 
tz, We must recognize that P, is the in- 
dustry supply price, while the relevant 
w and s are the demand prices that the 
industry must pay for its inputs. When 
labor is taxed, the demand and supply 


prices of labor (wt and w*) differ by the 
absolute amount of the tax; therefore, to 
derive fz, we must use the percentage 
change of w’. Starting from a no-tax situa- ` 
tion, it is easily shown that 


EL 
= (——— |}: 
Xo EL — NL 


Since there is no tax on capital, its de- 
mand and supply prices will always be 
equal; hence, Es| x, is simply derived from 
(11) and the output-constant version of 
(9). This result and (13) give us 


(14) t= EP, 








( ex(ex +c) ) 
sat: 7 
erek +olarer Hager) 


Notice that 4..=azt, the case that always 
obtains with fixed factor prices, only when 
€,=€x>0.¥% 


8 Notice also that t£.,>eazt when eL>ex and that 
lz, <æzi when ez <ex. While it might seem paradoxical 
to find that, when substitution is possible, the supply- 
price increase can actually exceed that which is possible 
when proportions are fixed, the puzzle is removed once 
we recognize that tke individual firms within. our com- 
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Thus, given £, e- and y, the implicit WC, 
is 





(15) WC. = — Paola | sll | 

€z — 
Once (12) and (15) are expanded (and 
the denominator of WC, is changed), a 
comparison reveals that 


(16) WC,=WC, 


wy Lol? 





( ARTELEK ) 
ere tolarer tarer) 


Thus, (16) again shows that all of the 
deadweight loss of welfare that one might 
wish to measure in the market for X, due 
to its artificially high price, is captured 
in the directly taxed labor market when 
the labor-demand curve is defined in the 
usual manner, i.e., as a curve consisting 
of scale and substitution effects.* Further- 
more, the substitution component of WC, 
which vanishes when o=0, is independent 
_ of ņ and therefore of X. In addition, notice 


petitive industry act as though they faced fixed factor 
prices. Therefore, when each of them demands more 
capital relative to labor, the outcome is to shift the in- 
dustry’s demand curve along a positively sloped supply 
of capital curve. The resultant increase in the price of 
capital will of course apply not only to the marginal 
units employed, but to all inframarginal units as well. 
For further elaboration of this line of analysis, see 
Friedman, ch. 5. 

“4 With variable proportions, extension of the argu- 
ment to the m-input case must as yez rely on the intui- 
tion of derived demand. Regardless of the number of 
inputs, it is simply incorrect to ascribe to a tax on an 
input utility losses in both the input and output mar- 
kets. There is, in addition, some corroborating ‘“circum- 
stantial evidence.” Following the model presented by 
W. E. Diewert, we can develop expressions for the elas- 
ticities of derived demand for factor » and for the supply 
of product X. As should be expected, ex contains terms 
in the elasticities of supply of all 2 inputs and in the 
partial elasticities of substitution between them. Also, 
"n contains terms in the elasticities of supply of the »—1 
other inputs, their partial elasticities of substitution, 
and the elasticity. of demand for X. The circumstantial 
evidence is that these expressions (ex and 7,,) reduce to 
equations that are presented in the text above for #= 2. 
Unfortunately, even for n=3, the algebra required to 
carry out the same sort of analysis that would result in 
an expression analogous to (16) has proved to be pro- 
hibitive. (But see fn. 17.) 


WISECARVER: MARKET DISTORTIONS 369 


that when the untaxed factor (capizal in 
the present exercise) is supplied to the 
industry with zero elasticity, the substitu- 
tion component vanishes regardless of ø. 
This is simply a reflection of the fact that, 
for each level of output, there is only one 
combination of inputs that will be utilized 
when the amotnt of capital availaole is 
fixed. Finally, all three of the arguments 
made above to verify that the substitution 
component of equation (7) is a genuine ele- 
ment of social cost that is measurazle in 
the market for X also apply to the substi- 
tution component of (16). 


HI 


Although the algebraic exercises >f the 
previous sections clearly substantiaże our 
two basic propositions, it is instractive 
to reconsider the entire problem from the 
more intuitive standpoint of applied wel- 
fare economics. To this end, we rely upon 
the following general formula for tke wel- 


` fare change that is associated with any 


policy variable z: 

it ; 
(17) WC= f Z Day de 

ad i 02 

where D; is the absolute size of the dis- 
tortion between demand and supply prices 
for activity 7, and (0X;/dz)dz shows the 
change in the level of activity 7 as z is 
varied.’ In our present application of this 
expression, z is the factor tax and all 
other D; are assumed to be zero. 

But this last assumption immediately 
proves our case with respect to the double- 
counting error. The only direct distortion 
is that in the factor market; while itis of 
course true that the factor tax ceuses a 
shift of the product’s supply curve, this 

15 This statement assumes that capital and labor are 
fully employed both before and after tax. Since any 
fiscal tool that led directly to unemployment would 
presumably be excluded from consideration the as- 
sumption appears zo be reasonable. 


31 A more detailed exposition, of course, a>pears in 
Harberger (1971). 
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shift occurs in a market which is not itself 
distorted and hence entails no additional 
component of welfare cost.!? , 

Furthermore, the whole of the measure 
summarized by equation (7) or (16) does 
in fact represent welfare change. All that 
expression (17) requires for its validity 
(at least in terms of our present discussion) 
is that the distortion represent the differ- 
. ence between freely determined demand 
price and true (social) marginal cost, i.e., 
supply price; the characteristics of . the 
relevant activity that underlie and deter- 
mine demand and supply prices are of no 
special significance. In particular, the fact 
that a factor’s demand price reflects the 
possibility of substitution with other in- 
‘ puts in production as well as the demand 
price for final goods does not in any sense 
indicate, despite Schmalensee’s contention, 
that some portion of this demand price— 
or some portion of the area under the fac- 
tor’s demand-price schedule—does not re- 
flect true social value. Therefore, our sec- 
ond basic proposition that the substitution 
components of equations (7) and (16) are 
true elements of deadweight cost is shown 
to be valid as well. 

In spite of all the above admonitions 
against attempting to account for the 
welfare effects of a factor tax in both the 
product and factor markets, there is one 
case in which such a procedure is legiti- 
mate. However, its illustration which fol- 
lows also demonstrates perforce the pit- 
falls that await any such analysis. 

Whenever equation (17) is applied tc a 
distorted system, the effect of each AX; 
(i.e., of each (0X ,;/0z)dz) must be counted 
only one time. While this is usually as- 
sured by considering only direct distor- 
tions as being relevant, it can also be 
accomplished, if one insists on treating 


17 Notice that the reasoning in this paragraph is com- 
pletely general, regardless of the number of inputs; 
therefore we need not worry about the algebraic difficul- 
ties encountered in fn. 14. 
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both ¢ and łzs (to continue the terminology 
of the previous section) as relevant dis- 
tortions by removing the scale effect from 
the demand for labor. That is, this pro- 
cedure requires that the deadweight cost 
of ! be measured with reference to a sub- 
stitution-effect-only demand for labor 
curve. Then, the total welfare cost of ż 
would be correctly measured as, say, WC, 
plus some WC¥ which contained only a 
term in the elasticity of substitution, as, 
for example, the second term in equation 
(7) or (16). 

However, we should notice that the 
practical application of even this “correct” 
separate accounting of both the explicit 
tax on labor and the implicit, derived tax 
on output would require a special degree 
of caution. If ¢ ultimately results in a social 
cost oi WC, plus WC}, the AX that we 
would observe in the product market is 
the proper term for the determination of 
WC,. However, the AL that we would pre- 
sumably observe in the labor market is 
not the proper term for WC. The ob- 
served AL will be the sum of the change in 
labor demanded at constant output, due 
to its tax-induced increase in price, and 
the change in labor employed that results 
from the shift of the constant-output de- 
mand curve for labor which will neces- 
sarily follow AX. Now since this latter 
demand shift occurs in a positively dis- 
torted market, it entails a “rectangle” of 
additional welfare cost, and this rectangle 
will be translated into a cost component 
that is exactly WC,. 

In order to see this last point, suppose 
that a given tax on labor is to be put into 
effect in miniscule steps such that in suc- 
cessive periods the existing tax is, for 
example, .01:, .02¢,..., .994, ¢ Then, 
after each piece of tax has been imposed, 
there will result demand and supply prices 
for labor that diverge by the then-existing, 
total amount of the tax. The locus of de- 
mand prices generated in this manner will 
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reflect both the substitution away from 
labor, at each level of output, and the scale 
effect on output that will result from every 
successive addition to the demand price 
of labor. That is, this locus of labor’s 
demand prices will in fact trace out the 
derived demand curve for labor. Thus, us- 
ing the observed AL for tne calculation 
of WCZ is equivalent to using labor’s 
derived demand curve; and as we have 
seen, this procedure will, in conjunction 
with considering t-z to be a relevant, sepa- 
rate distortion, overstate the social cost of 
t by precisely WC,, despite initial efforts 
to avoid this pitfall of double counting. 

One further point should be made in 
closing. Although our ana_ysis has been 
explicitly concerned only with the effects 
of just one distortion in one productive 
sector of the economy, our results will be 
fully compatible with models of general 
equilibrium and with any sort of generally 
distorted system. Because we have con- 
fined ourselves to the effects of a tax on the 
use of one input in only one activity, it is 
clear that the conclusion—i.e., that the 
relevant measure of welfare cost is com- 
pletely captured by the deadweight-loss 
triangle below the derived demand curve 
in the input market itself—holds regard- 
Jess of what that activity and/or input 
might be. It is therefore but a small step 
to conclude that our results must hold 
when we consider the welfare effects of a 
system of taxes that imposes differential 
rates upon different factor uses or upon 
different factors employed in the same ac- 
tivity, or of a system which contains both 
sorts of discriminatory elements. 

Once we recognize the argument’s gen- 
erality, our analysis of the social costs of 
such a general system of distortions need 
proceed no farther than Herberger’s model 
(1964a); for in that model Harberger ex- 
plicitly recognizes that his ‘‘reduced form,” 
reaction coefficients—R;= 0X ;/OT;, where 
the X; represent the number of units of 
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factor X used in activity i—... reflect 
not only conditions of final demand and 
supply, but also conditions of factor sub- 
stitution” (p. 68). We might also add that 
there is no reason for restricting ourselves 
to just two inputs which can be substituted 
for each other in production.’ It has been 
the aim of this paper to clarify more ex- 
plicitly the rationale behind the proper 
framework for analyzing the welfare effects 
of input-market distortions. 

18 By assuming that all inputs other than capital and 
labor are used in fixed proportions to their respective 


products, Harberger can express the social cost of an 
entire system of product and input taxes es AW = 
HÈ Qe GiyBBy+ Dis Ls HBE + Ls Doe MEE 
+>); >i NnE;Bi}, where B and E are taxes on the 
various uses of capital and labor, respectively, and 
Gij=OK;/0B;, Hyj=0K./dL;, My=0L,;/0k; and 


‘Ny: 0L;/0B;. If we wish to allow for more than 


two inputs whose (partial) elasticities of substitution 
with each of several other inputs is nonzerc, we can 
generalize Harberger’s expression to AW'=4 5-8 Dr 
(2: 2, FHVEV), where there are m variatle inputs 
under consideration. Here, Fi} 0F1/0V} represents the 
change in the ith activity’s use of input k due to a tax 
on input / in activity j. These changes are to De under- 
stood to allow for the rest of the sectors in the economy 
to adjust to their new equilibrium levels. For m=2 
(K and L), AW’ reduces to AW. 
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Private Incentives and Public Information 


By Jonn M. MARSHALL* 


The traditional economics of informa- 
tion concerns itself with private incentives 
to seek knowledge of market opportunities. 
It typically avoids asking whether indi- 
vidual acts of gathering and using informa- 
tion lead to efficient resource allocation or 
whether such actions ought to be legally 
constrained, The question of efficiency 
also arises in the analysis of invention and 
in the investigation of speculative be- 
havior. In spite of this problem’s intrinsic 
interest and important implications, it has 
received relatively little at<ention. 

Henry Manne, in his beok on insider 
trading, views the ethical questions sur- 
rounding it as equivalent to the question 
of economic efficiency. He claims, in es- 
sence, that gains from trading on insider 
information provide an appropriate incen- 
tive for the managers of firms. This argu- 
ment can be attacked either by question- 
ing whether the redistribution of income 
involved in creating the incentives is ethi- 
cal, as the traditional legal view would do, 
or by denying that Manne proves his con- 
tention, as Burton Malkiel does in his 
review of the book. 

A second view is taken by Eugene Fama 
and Arthur Laffer, who distinguish be- 
tween trading information and operational 
information. In concentrating on the pro- 
duction of trading information, they imply 
that it is a waste of resources, while oper- 
ational information is not. This distinc- 
tion is suggestive but not conclusive, for it 
leaves unresolved and uadiscussed the 


* Assistant professor cf economics, University of 
California, Santa Barbara. I am indebted for useful 
comments to Ben Bolch, Anthony Tang, Sandra Mar- 
shall, and the managing editor. Jack Hirshbleifer and a 
reviewer made detailed suggestions, many of which were 
incorporated. I bear responsibility for errors that 
remain. 
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question of gains from trading on opera- 
tional information. 

Jack Hirshleifer (1971) offers a resolu- ` 
tion to this difficulty by arguing that the 
proper distinction is whether production 
can be affected by the information. If 
production cannot be affected, Hirshleifer 
employs the pure exchange economy as a 
model; in the alternative case the produc- 
tion and exchange economy is used. 
Hirshleifer advances the proposition that 
information in a pure exchange economy 
is socially worthless but privately valu- 
able, leading to excessive incentives to 
produce it. In a production and exchange 
regime, information is socially valuable in 
this view, but again the incentives to pro- 
duce it are often excessive. 

While employing Hirshleifer’s distinc- 
tion, the present essay examines the prob- 
lem from a different theoretical viewpoint. 
The problem cf insuring the risks entailed 
in the receipt of information is shown to 
have an important bearing on the argu- 
ments and on their practical application. 
Familiar diagrammatic tools are used to 
illustrate the impacts of public and private 
information in general equilibrium, and 
the basic propositions are presented with 
stress on their generality and limitations. 
Implications of the theory which seem 
surprising at first are shown to be consis- 
tent with many aspects of observable be- 
havior. 


I. Pure Exchange 
A. News and Information 


In common usage the word information 
is ambiguous. It means either information 
that is known, asit is after being delivered, 
or unknown, as it is when it is purchased. 
The word “information” will be used here 
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only in the latter sense, while the former 
“meaning will be conveyed: by the term 
“news.” Thus, the purchase of information 
eventually results in news. 
- News is defined by the observation that 
when it arrives it alters individual beliefs. 
Although it is possible to imagine that 
news replaces inflexibly held beliefs with 
other inflexibly held beliefs, it is more 
natural to suppose that it alters probabi- 
listic judgments about the future. The best 
context for viewing the impacts of such 
news is the state preference model of 
financial markets in which each conceiv- 
able outcome is represented by a state, s. 
The arrival of news modifies beliefs about 
the probabilities of states but leaves the 
list of possible states unchanged.! 

In the state preference model a market 
for contingent claims is postulated. After 
trade in that market, each individual 7 
knows the consumption Y% he will enjoy 
in each possible outcome s. The set 
{¥1},, is essentially the portfolio with 
which he faces the future.* His satisfaction 
with the portfolio is 


S fe Ah i 
E nU YI) i 
s=] 


where zr; is his subjectively held probabil- 
ity of event s, and U* ) is the utility of 
prospective consumption. All individuals 
are risk averse in the sense that the 
marginal utility of prospective consump- 
tion diminishes as prospective consump- 
tion increases.? In the pure exchange 


1 Hirshleifer (1971) works in this context with the re- 
striction that news always makes one state certain. 
Rather elaborate discussions of the plausibility and con- 
sistency of the assumptions are available. See Kenneth 
Arrow’s original statement and the recent paper ky 
Jacques Dréze. On the consistency of the assumed be- 
havior given that subjective proba vilities exist, see, for 
instance, Paul Samuelson. The existence of these prob- 
abilities, if not taken for granted, is treated by Leonard 
Savage. 

? See Arrow and Dréze for the justification of ignoring 
the multiplicity of actual goods. 

* See Arrow and Dréze on the importance and plausi- 
bility of this assumption. 
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version of this model, the endowment of 
individual 7 in each state s is Y4, and his 
encowment portfolio (endowment point) 
is {¥i}8_,. Assuming that trade is cost- 
less, equilibrium in the contingent con- 
tracts market produces an efficient dis- 
tribution of portfolios in terms of indi- 
vidual ex ante preferences.* In this sense 
the inherent risks are efficiently insured at 
equilibrium. 

In the special case of two individuals 
and two possible states, the equilibrium 
can be depicted by an Edgeworth box 
diagram (Figure 1). The point Y represents 
the endowment portfolios of both indi- 
viduals, In this market they trade to point 
Y at a price ratio given by the slope of 
line m. The equilibrium point has the 
property that an indifference curve Q, of 
individual one is tangent to an indiffer- 
ence curve Q: of individual two at that 
point, and both indifference curves are 
tangent to the equilibrium price line. The 
contract curve is the locus of all tangencies 
of indifference curves, as usual.’ 

When news arrives the subjective prob- 
abilities 7? are replaced by different prob- 
abilities #2; this is, in essence, the impact 
of news. The arrival of news shifts the 
indifference surfaces of each individual 
because probabilities are parameters of the 
preference functions. If the market meets 
after the news arrives, it will move to an 
equilibrium F“ which is different from the 
equilibrium F it would have found had the 
original beliefs about probability pre- 
vailed. 

Figure 1 illustrates the case in which the 
news makes state one seem more likely 
than before. Individual one, whose endow- 
ment portfolio is relatively rich in state 
one goods, improves his consumptions for 
both states, waile individual two loses in 

t See Draze for a detailed comparison of this concept 
with eficiency in the absence of risk. 

5 This diagrammatic technique is suggested by Wil- 


liam Brainard and F. Trenery Dolbear, and by Richard 
Kihlstrom and Mark Pauly. 
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Consumption in state 2 
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IT 


Contract Curve 


ys + Y3 


Consumption in state 1 


Y endowment point 


Y equilibrium achieved in the absence of news 

Y' equilibrium if news arrives before the market meets 
Qı indifference curve for individual one before news 
Q2 indifference curve for individual two before news 
Q] indifference curve for individual one after news 

Q3 indifference curve for individual two after news 


price ratio in the absence of news 
price ratio if news arrives before trade 
price ratio if news arrives after trade 


FIGURE 1. STABILITY OF THE CONTRACT CURVE 


both states, relative to the situation that 
existed in the absence of news. Thus, 
generally, the receipt of news affects 
equilibrium portfolios and the prospect of 
news implies a risk of altered consumption. 

There is an important exception to the 
general rule which corresponds to the 
most tractable and best known special 
case. This is the case of pure exchange in 

6 Tf there is some variability of aggregate consumption 
over states, it is possible to define good news as that 
which increases mathematical expeczation of aggregate 
consumption and bad news as that which decreases it. 
Then it is conceivable that a piece cf good news would 
harm some persons through the redistributive effect or 


that bad news would benefit someone. An earlier version 
of this paper explored these possibilities in more detail. 


which all individuals agree unanimously 
about probabilities both before and after 
the receipt of news, ie, =a, and # 
= 4#! for all j, 7’, and s. It is a special case 
because the contract curve does not depend 
on probabilities, provided they are unam- 
mously agreed upon. The following para- 
graph will prove this assertion; its impli- 
cations are clear. If the market is at equi- 
librium when the news arrives, there will 
be no change in portfolios when the 
market is reopened.’ The indifference 
curves shift, but the equilibrium point of 
the previous market is already on the 


7 Contrast Hirshleifer (1971, p. 568). 
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contract curve of the second market. In 
Figure 1, the new indifference curves Qf 
and Q are tangent to each other at the 
old equilibrium Y. Trade from Y is im- 
possible, although a new price ratio given 
by the slope of m” is implied. 

Stability of the contract curve follows 
from examination of the formal efficiency 
requirements, which emerge as the first- 
order conditions to the following problem: 


' s 
(1) Maximize >> mU (Y) 


sml 


subject to: 


ee 
(fa) UV =E nU Y) j=2,3,...,n 


s=1 
and 
(ib) Ery- s=1,2,...,S 
j=l j=1 


Here the second set of constraints says ` 


merely that one must allocate all the in- 
come in each state. The result of choosing 


parameters U* is to distinguish a single . 


point on the contract curve. 

At a solution to this problem there 
exist nonnegative constants u; 7=2, 3, 
...,m,andr,,s=1,2,..., S, which ful- 
fill conditions (2). Note that for symmetry 
jis defined as unity. 


(2) mU (v)—~r4=0 alj s 


The system is equivalent to 


wmU (¥,) wt (vy 





(3) Inryhy art yi 
mi UY (Yi) miU” (Yi) 

for j=2, 3... n 

s=2,3,...,8 


This is a familiar efficiency condition: the 
marginal rate of substitution between 
any pair of contingent goods must be the 
same for all individuals. These conditions, 
together with the constraints on aggregate 
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income (equation (1a)), determine the con- 
tract curve. Because probabilities are 
unanimously agreed, the ratio of proba- 
bilities is the same on each side of each 
equation in the system and may be can- 
celed out. Thus, the contract curve is in- 
dependent of the probabilities, and, con- 
sequently, news will not affect it in the 
case of pure exchange and probabilities 
agreec. . 

Hf probabilities are not unanimously 
agreed, however, the contract curve will 
depend upor. them, and it will generally 
shift upon the receipt of news. Even if 
the market is in equilibrium when news 
arrives, there will be a readjustment of 
portfolios when it reopens. This makes the 
case of disagreement similar to the case of 
production and exchange, and essentially 
diffsrent from the case of unanimous agree- 
ment. 


B. The Value of Public Information 


The purchase of public information 
restlts in making the news known to all 
traders simultaneously. If information is 
purchased but the news is released only to 
one trader, it is private information. Pri- 
vate information in this sense is the inside 
information of Manne’s treatment; Hirsh- 
leifer rakes essentially the same distinc- 
tion although he does not use a special 
term. 

Writers who have discussed the social 
value of information explicitly (Hirsh- 
leifer) or implicitly (Manne, F'ama-Laffer) 
are In agreement on one thing: when there 
are no production decisions which can be 
predicated on a piece of information, the 
information ‘s socially valueless.8 The 
logic of this position is nowhere completely 
cleer. Hirshleifer demonstrates it only ina 
numerical example in which all individuals 
are identical in tastes, endowments, and 


8 An unpublished paper by Joseph Stiglitz makes 
valuable distinctions concerning the importance of pro- 
ducticn decisions and agreement about probabilities. 
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subjective probabilities; otaers seem to 
take it for granted. 

The conclusion is certainly true for an 
isolated individual; if he cannot affect 
the future, information concerning it is 
worthless except to satisfy idle curiosity. 
It is misleading to apply this argument 
to society, and it will be shewn in Section 
IIc that the conclusion is false when indi- 
viduals disagree about probabilities. In the 
case of unanimous agreement but differ- 


ences in tastes and endowments, the con- ` 


clusion holds, but the proof depends upon 
subtle arguments. It is worthwhile to pre- 
sent these arguments here not only to 
verify the essential principle, but also to 
show its implications for policy and to 
prepare the way for treatment of the case 
of production and exchange. 

The relation of information to news is 
defined by considerations which are famil- 
iar from statistical decision theory. There 
is a probability space T, from which nature 
makes a random choice. Events s are sub- 
sets of T with probabilities r.. Consider a 
partition of the probability space T into 
two mutually disjoint, collectively ex- 
haustive sets A and B. Given A the condi- 
tional probability of event s is am., and 
given B itis grs. The information that may 
be purchased consists of the knowledge 
whether the eventual outcome is in set A 
or set B.° For simplicity, one writes that 
the world is in “condition” A or B., No 
one knows which conditicn will actually 
apply, but it is assumed that all agree 
that the subjective probability of A is pa 
and the probability of B is pg, where the 
probabilities add up to unity. Consistency 
requires that 7.= pa atst+pe gT, for all s. 

It is evident that the timing of the in- 
formation is an importanz element in its 
value. If the information arrives after the 

° Irving Lavalle’s treatment of the private value of 
information is definitive. This is a special case of what 
Lavalle calls “partition-J information.” As far as I 


know, this simplification to a partition in two parts can 
be relaxed with no difficulty. 
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market has closed, no reallocation of in- 
come can be made. For a typical indi- 
vidual the expected utility of consumption 
in the absence of the information is 
S.7:U(Y,) and the expected tility 
in the presence of information is 
pa dos aT U (Y) + pa > ot UCF.) waich is 
exactly the same thing. Because o: this, 
information is valueless when it errives 
after the market has closed. 

Suppose that the information can be 
purchased before the market opens. Since 
the news has an impact on distribution, 
there is a risk involved in its receipt.” 
The social value of the information is 
highest when this risk is neutralised by 
holding another market prior to receiving 
the news. This market can take on a num- 
ber of shapes, but the natural market is 
the one in which only the original £ assets 
are traded. In this case the portfolios which 
individuals accumulate in the first market 
become their endowments when tae sec- 
ond market is opened. It is converient to 
speak of this prior market as insuring the 
impacts of public information. It permits 
traders to hedge against adverse news. 
The meaning of this insurance is clearer 
in the case of production, where zhe im- 
pacts of information can only be insured 
in a market which is distinct from the 
basic market. In the pure exchange case 
with probabilities agreed it can be shown 
(by arguments suggested in Section IIB) 
that efficient hedges are indeed created 
without involving any new assets. This 
preliminary market will be referred to as 
the hedging market. 

Figure 2 indicates the trade that may, 
in principle, take place in the two markets. 
A typical individual starts with an endow- 
ment portfolio represented by the point Y. 
In the hedging market he trades to the 


10 Compare Hirshleifer (1971, p. 568). He ragards this 
as the most realistic case. 

1 Hirshleifer (1971, p. 568) discusses in some detail 
the “distributive risk” which ts referred to bere. 
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TABLE 1 
Information Information 
\ Situation Not Exp2cted Expected 





First Market 
Probabilities 
Endowments 
Equilibrium: 

Quantities 
Prices 


Second Market 
Conditional Posterior Probabilities 
Posterior Endowments 
Equilibrium: 

Conditional Posterior Quantities 
Conditional Posterior Prices 


I-Market Hedging-Market 
Ta PAs PB, ATs, BTs 
Y. Y, 
f, X, 
Ê, PX 
No Second Market A-Market B-Market 
ATs BTs 
Xa X, 
ya y? 
P4 P? 





point X, where he awaits the news. At the 
opening of the second market either condi- 
tion A or condition B is known to exist. 
Trade brings the individual to a condi- 
tional posterior point Y4 or Y4, depending 
upon the news announced. The points F4 
and Y? are on the contract curve of the 
second market, which was already shown 
to be independent of the probabilities 
which obtain in that market. The market 
that meets if no information is purchased 
is called the J-market. In this market the 
point Y is the equilibrium point given the 
endowment Y. This notation is sum- 
marized in Table 1. 


SA 


initial endowment 
proposed equilibrium 
equilibrium when information is not expected 
conditional posterior portfolio for condition A 


> 


E I 
Sere ts 


alternative to portfolio X 


FIGURE 2. TRADE BEFORE RECEIPT or INFORMATION 


conditional posterior portfolio for condition B 


Tae portfolios Y4 and F? are generally 
distinct points, but in the case of unani- 
mous agreement about probabilities it can 
be shown that X is on the contract curve 
of tae second market and, as a conse- 
querce, that F4 and F® are identical to X 
and to each other. If X is not on the con- 
tract curve of the second market, each 
individual sees a portfolio of final con- 
sumptions {¥4, Y?}%.,. Consider the 
distribution o: portfolios represented by 
the point u, which allows each individual 
in state s the conditional expectation, 
giver. s, of the payoffs in the portfolio 
{ Y4, YF}. That is, 

PAAT: A ËB BTs B 


(4) m= F. + Y. 


Ts Ts 


for all s 





The probabilities of the payoffs in the 
portfolio are m= pa atst Pr BTs. These 
probabilities can be attained by an indi- 
vidual who holcs portfolio u provided he 
stands pat at in the A-market or B- 
market. This cistribution of portfolios is 
preferred by every individual, because 
each individual is risk averse!? and the 


4 The probabilities associated with the portfolio pay- 
offs Yf and Y} are pa ars and prem. For each indi- 
vidual 
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portfolio is accessible to at least one indi- 
vidual (as illustrated in Figure 2). In 
summary, if X is an equilibrium of the 
hedging market, it must be on the com- 
mon contract curve of the A-market, B- 
market, and J-market. i 

When probabilities are unanimously 
agreed the equilibrium of the hedging 
market, X, is identical to the equilibrium 
of the -market that would have resulted 
from the same initial endowments. As- 
suming that the prices which will prevail 
in the A-market and B-market are per- 
fectly foreseen, the ex ante utility of the 
portfolio X is known and is 


B 


(5) V(X| {PA}, LPP}, {ar}, {ame}, pa, ba) 
= paU(X| Lar}, (PD 
+ paU(X| {am}, {Ps }) 





Ulu) > 24E pty + 2E y” 


Ws Ws 


and hence 


s s i s 5 
È mU (m) > pa Jo ame (V3) + pa Do wes (¥s) 
s=] gul 


gml 


8 The alternative « must be accessible to some indi- 
vidual; if it is not, then 
E ig S s 
(a) Servic SP aj 
sml fe] 
Then summing over all individuals; yields 
n S y i 
(b) LL Plus ~ Fi) 20 
Jul ged 


This is impossible because 


© Pha BAS yy ey y” 


jal us fat Ra j- 
wai 
= f, ior all s 
jul 
and as a consequence 
S XË i = 
(d) 2 Psd (ue Yaso 


awl jal 


But the left-hand side of (d) is exactly the same as the 
left-hand side of (b) above, except for the order of sum- 
mation, and equation (d) contradicts (b). Thus, the 
alternative x is accessible to at least one party at the 
given price ratio. 


MARSHALL: INCENTIVES AND INFORMATION 379 


where by definition 
(6) U(X fam}, [PD 


5 ' A 
= max J am,U(Y;) 
a=] a 
subject to: 
S 
LPY- X,) =0 
gah 
and similarly for U(X | { ar,}, {P2}). This 
derived utility function V is convex in 
the usual sense.'4 
The equilibrium conditions for the X- 
market, namely 





x 
(7) P; Vs 1 
= — all r,s 
PE Ve 


where V, is the partial derivative of V 
with respect to s, and 


s x 
(8) L P(X. — ¥,) =0 

bas] í 
for every individual, are equivalent to the 
conditions 


Pi m U'(X.) 
= for all r and $ , 


(9) PE awrU'(X ;) 





together with the constraints. These condi- 
tions are identical to the conditions for 


“The indifference surfaces for the U(X|A) and 
U(X |B) are families of parallel planes with slopes dic- 
tated by {P4} and {PP}, respectively. Let X! and X? be 
portfolios satisfying U(X1]A)*U(X2|A), and let 
X= 6X14 (1—0) X?, where 0<6<1. Let F4! and F”? be 
the final consumption portfolios corresponding to X! 
and X?. Since these are on the indifference planes of X? 
and X2, o¥4!+(1—6)¥4? is on the indifference plane 
of X°. Then U(X*|A)= >>, arm UOY4+- 1-0 Y4) 


>02 aw, U (Y4) — (1—0) Xs ars U (VY) by the basic 


assumption L” <0. The last expression in the string is 
equal to @U(X!|A)+(1-#)UC2{A). It can be 
similarly demorstrated that U(X°|B}>6U(X!|B) 
+(1-0)U (X?| B). It follows that the indifference sur- 
faces of V(X) are properly convex, for if paU(X"| A) 
+peU(X1|B)=K, and pal'(X*|A)+psU(2|B)=K 
for some K, then paU(X*| A) +paU(X| B)>K. 


, 
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equilibrium in the 7-market.!® Geometri- 
cally this is interpreted as showing that 
the indifference surfaces of the derived 
utility functions V are tangent to in- 
difference surfaces of the underlying util- 


ity functions U along the contract curve- 


of the J-market. It follows that every 
hedging market equilibrium, X, is an Z- 
market equilibrium Ê which results from 
the same endowment, and vice versa. 
The meaning of these results for the case 
of probabilities unanimously agreed can be 
stated briefly. If the impact of information 
is insured before its arrival, that insurance 


precludes further trade based on the news. ` 
After the meeting of the hedging market, 


the news changes nothing. The equilibrium 
of this market is exactly the one which 
would have occurred if trade had gone on 
in the absence of any prospect of informa- 
tion, and ex ante satisfaction of each in- 
dividual is the same. In all, the informa- 
tion has no impact on distribution, no 
impact on ex ante satisfaction, and hence, 
no value. 

In the contrary case when the news 
must arrive before its impact is insured in 
a preliminary market, the information is 
harmful. People can afford to pay some- 


15 The marginal value of a particular contract X is 
V.(X)=paU,(X|A)+paU,(X|B). Let the marginal 
utilities of income associated with the optima for the 
individual in the A-market and B-market be ^4 and Ap. 
It is well known that U,(X|A)=)aP#, and U,(X|B) 
=AsP;. Among the necessary conditions for the maxi- 
mum are am,U'(¥$)—AaPf=0, and ar’ (YE) —ABP? 
=0. This means that U,(X|A)=anU‘(Y}) and 
U,(X| B)=ax,U' (YF). Substituting in the expression for 
V,(X) yields V,(X)= pa am, U'(Y{)+ pr Bt:U' (YẸ). In 
equilibrium each individual has Yf = ¥?= Xj, with the 
result that V, (X) = rU’ (X) for all s. Now if the price set 
is P3, the equilibrium point X satisfies PX/P*=V,/V, 
and 2 3=1P*(X,—Y,)=0 for every individual. This 
implies that Ps /P? =a,U’(X;)/m-U'(X,) for all s and r 
and for each individual, which, along with the con- 
straints, are precisely the conditions needed for equi- 
librium in the Z-market. It may be similarly shown that 
any equilibrium of the Z-market is identical with an 
equilibrium of the hedging market. Because of the con- 
vexity of the derived indifference curves, any point 
which satisfies the necessary conditions for equilibrium 
in the hedging market is an equilibrium indeed. 
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thing to suppress the news or to delay its 
arrival.}® This is certain because given an 
opportunity to trade in advance of re- 
ceiving the news, people do trade. No one 
stands pat off the contract curve. Public 
information in this situation is generally 
harmful; at best its impact can be coun- 
teracted by prior insurance. 


C. Private Information and Induced 
Public Information 


If information is purchased and the re- 
sulting news made known only to a single 
individual, it is private information. Pri- 
vate information is generally valuable, as 
may be illustrated without loss of general- 
ity by Figure 3. Opening trade at the 





yA equilibrium given A 

YB equilibrium given B 

yT equilibrium given T 

% offer curve facing the trader 

Oa trader's offer curve in case of A 

Og trader's offer curve in case of B 

Op trader's offer curve in case of no information 


FIGURE 3. THE VALUE OF PRIVATE INFORMATION 


equilibrium point Y7”, the individual faces 
an offer curve ¢. His own offer curve is O4 
in case of A, Og in case of B, and Or in case 
he does not purchase private information. 

The three possible equilibria are Y4, 
VY’, and Y?, in obvious notation. The 
trader’s ex ante satisfaction in case of no 
information is U(Y7|T); in case he decides 
to purchase information it is paU(Y4|A) 
+psU(¥4|B). An equivalent expression 


16 Hirshleifer also reports this conclusion (1971, p. 
568). 
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for U(YT|T) is paU(YT|A)+peU(¥" |B). 
It follows that 


(10) paU(¥4| A)+p0U(¥?| B)— UC | T) 
=pa[U(¥4| A)—U(¥?| A)] 
+ps[U(¥2| B)—U(Y?| B)| 


Both expressions on the right are non- 
negative. Private information has posi- 
tive value except in the case that both 
terms are zero, that is, in the case where 
the offer curve permits no adjustment to 
the information. 

The individual who has purchased pri- 
vate information and made an adjustment 
to it then finds that publicizing the infor- 
mation will benefit>him. If he is a small 
trader in a large market, the offer curve is 
the price line mr in Figure 4. After he re- 





yT initial point 

optimum adjustment without announcement 
y5 speculative position 

optimum after announcement from yA 
optimum after announcement from YS 

mp initial price line 

ma price line after announcement from yA 
mg price line after announcement from yS 


FIGURE 4. ANNOUNCEMENT AND SPECULATION 


ceives information that condition A ap- 
plies he is at Y4, assuming ke does not 
speculate. If the information the individual 
has purchased can be publicly announced 
and verified, the individual can cause a 
shift in the price line from mp to ma. In 
this situation the entire market once again 
agrees upon the probabilities, and the 
optimum point for the individual is at 
Y4’, which represents a further improve- 
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ment for him. The motive to announce the 
information exists whether or not the 
owner of private information intends to 
speculate, and the result may be termed 
“induced public information.” 

True speculative behavior is also possi- 
ble if the information can be effectively 
announced. In that case, the possessor 
chooses a portfolio to hold at the time of 
announcement which will allow him the 
most advantageous situation at the prices 
his announcement will cause. This interim 
portfolio, Y5 in Figure 4, evidently lies to 
the southeast of Y4 along the offer curve, 
mr. Ji the trader cannot sell short, Y is at ` 
the edge of the box as crawn, but if there 
are provisions to sell the contracts short 
in F,, a more extreme position is possible. 
More realistically, the offer curve bends 
inward at some point as drawn in Figure 3, 
effectively limiting the possibilities for 
speculative gain.’’? In Figure 4, Ys’ repre- 
sents consumption aiter readjustment; 
the gain from speculation is the difference 
in satisfaction between YS’ and Y4’. The 
portfolio loss to the market at large is 
exactly the portfolio gain of the specula- 
tor. Since public information is value- 
less, there is no benefit as a consequence 
of the announcement. Even neglecting the 
redistribution of income resulting from 
successful speculation, there is a social 
loss because resources are spent on produc- 
ing the private information and an addi- 
tional loss due to imperfect insurance of 
the impacts. 

17 In this case a simple tangency criterion illustrates 
the uniqueness of the optimum speculative portfolio. It 
seems unnecessary to spell that out here. 

18 Hirshleifer (1971) recognizes the incentive tc an- 
nounce informaticn in the pure exchange economy and 
correctly attributes to it a part of the excessive incentive 
to spend on information in that case. Manne and Fama- 
Laffer do not treat announcements directly. The re- 
balancing of portfolios after the announcement cf in- 
formation, i.e., the move from YS to YS’, is an aspect of 
speculation which seems to have been overlooked by 
Hirshleifer (1971, 1972), by Manne, and by Fama- 


Laffer. It arises naturally from the theory; whether it 
has practical importance is an interesting question. 
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It should not be taken for granted that 
every possessor of private information will 
be able to speculate. The information may 
be incapable of béing announced or it-may 
be impossible to prove. On the other hand, 
many kinds of information can be an- 
nounced, and advance information about 
the contents of a governmental or corpo- 
rate policy statement is automatically 
made known. . 

Secrecy has an important bearing on the 
value of information; the more secret it is, 
' the more valuable. Even when the news 
satisfies all the criteria for successful an- 
' nouncement, it has no impact if the mar- 
ket has already discounted it. Most traders 
will not know exactly what considerations 
and what information have gone into mak- 
ing market prices. Lacking this insight, 
the purchaser of private information can 
make the initial gain from adjusting his 
own portfolio, but he cannot be sure of 
making the additional gains from an- 
nouncement. The value of information de- 
pends critically upon the degree to which 
it is secret.” 

In practice the market isan important 
transmitter of information. This implies 
that the private value of the information 
depends upon the extent to which it is 
automatically spread to the market by 
the possessor’s trading behavior. If the 
possessor is a small trader in a large 
anonymous market, he can exploit the in- 
formation very effectively; but if he is a 
bellwether, other traders may follow his 
moves so closely that his speculative gains 
vanish. This factor in the private value of 
information can be termed “disguise.” 
The greater the ability to disguise trading 


19 The question of secrecy involves rather complex in- 
formation in itself. Conceivably a person would pur- 
chase the primary information from one source and an 
assessment of its secrecy from another. This creates a 
complex set of decisions that deserves study in its own 
right. All that can be said here is that these expenditures 
on producing the secondary information also represent 
inefficient use of resources within the present model. 
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behavior, the greater the value of private 
information. 

Quite apart from the problem of dis- 
guise, a small market is a disadvantage for 
the possessor of private information. Con- 
sider just two traders, one of whom has 
the information, while the other is igno- 
rant of it. The owner of the information 
faces an offer curve that is rather sharply 
bent, reflecting the risk aversion of his 
trading partner. His adjustments are 
greatly restricted by this fact; both his 
initial shift and the possible gains from 
announcement are limited. In such a case 
the unwarranted expenditure of resources 
upon socially worthless information is a 
lesser problem than in the case of a large 
anonymous market. 


D. Implications 


The argument has been that public 
information is valueless and private in- 
formation valuable, leading to an ineffi- 
cient allocation of resources by overspend- 
ing on information. This might imply a 
policy of suppressing these kinds of infor- 
mation, but does it? The logic is compel- 
ling, given the definitions, but it seems a 
paradox that more information should be 
bad instead of good, and a policy of sup- 
pressing information is antithetical to 
western ideals of political economy. There 
are two lines cf argument leading out of 
this quandary, each of which exposes a 
different aspect of the problem. 

One approach starts with two groups 
of traders: insiders who have the informa- 
tion and outsiders who do not. Each group 
is homogeneous and trades as a unit. 
Insiders are depicted as occupying the 
lower left-hand corner in Figure 5. When 
the market opens insiders begin a specula- 
tive gambit, trading either to Y! or Y?, 
announcing the information, and rebalanc- 
ing back to Y!* or Y?*. Outsiders do not 
know which direction the speculative 
maneuver will follow, nor are they aware, 
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even after it has begun, waich direction 
it is following. They only know that either 
way they suffer a decrease in each port- 


folio asset. Outsiders have three alterna- | 


tives for reducing their losses; they may 

1) enter into trade without the informa- 

tion, 
2) purchase the information, then enter 
into trade, or 

3) refuse to trade with the insiders. 

The third alternative, exclusion, is the 
best policy for the outsiders provided it is 
possible, for it keeps the distribution of 
assets fixed at point F of Figure 5. Out- 
siders who stand pat until prices settle in 
the wake of the speculative gambit com- 
pletely avoid loss. Unfortunately for out- 
siders, exclusion is seldom a practical 
strategy. In a more realistic model where 
trade and information gathering are con- 
tinuous and where individuals use financial 
markets to save and dissave, exclusion 
could not be employed by all outsiders. 
Some outsiders would always be in the 
process of purchasing or liquidating port- 


folios, and they would have no way of 


knowing when they were vulnerable to 
announcements and subsequent shifts. 
Outsiders are not only ignorant of the 
content of the news insiders get, outsiders 
do not even know when the speculative 
gambit is over. 

Outsiders 


x] 
Insiders 


Ys initial equilibrium 
yly1* speculative gambit if news favors state 1 


y2y2* speculative gambit if news favors state 2 

2 outsiders' offer curve before announcement 

gh outsiders’ offer curve after announcement 
if news favors state 1 

a2 outsiders’ offer curve after announcement 


if news favors state 2 


Figure 5. INSIDERS VERSUS OUTSIDERS 
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Exclusion being impossible, the choice ' 


‘remains between alternatives 1) and 2). 


Alternative 1) is to accept the losses im- 
posed by the insiders, while alternative 2) 
means blocking the speculative ploy by 
informing all outsiders of the news. In 
alternative 2) the outsiders do not remain 
at point Y for they suffer the expense of 
purchasing the information, which is not 
illustrated in Figure 5. In principle their 
expenditure causes the entire box to 
shrink, just as the expenditure by insiders ` 
reduced its size. 

Assuming that the cost of information 
to outsiders is the same as it was to in- 
siders, and that insiders were wise in mak- 
ing the expenditure on the information, 
the choice of strategy is simple. Diminu- 
tion of insiders’ portfolios due to expendi- 
tures on the information was less than the 
expected gains from speculation. In this 
case outsiders are also wise to purchase 
the information collectively, for their ex- 
penditure on the information is less than 
the expected portfolio loss they would 
experience from the insiders’ speculation. 
On the other hand, if insiders have over- 
spent on information, it will not pay out- 


‘siders to spend on it. It is cheaper to take 


the losses which insiders are going ‘to 
inflict. 

Whether the cost of information is 
greater or less to outsiders is an open ques- 
tion. The knowledge that insiders have 
the information may contain clues which 
make it cheaper for outsiders to obtain 
it. Outsiders could afford to pay any single 
insider for revealing the information in- 
stead of speculating on it. The traitorous 
insider might then reap more than his. 
share of the speculative gains. If he bar- 
gained successfully, he would gain as much 
as all the insiders together could have 


2 The argument is strictly correct only when the 
gains are relatively small. It should be noted that out- 
siders do not know which way speculation will go, so 
their loss is probabilistic. 


384 THE AMERICAN ECONOMIC REVIEW 


` made in speculating. The difficulty of veri- 


fying the information probably makes: 


this kind of transaction generally much 
less remunerative than the argument sug- 
gests, but the strategy of the insider who 
sells information to outsiders is still com- 
petitive with the speculative strategy, 
especially for an insider with small assets. 
On the other hand, the cost of disseminat- 
ing the information may be burdensome to 
outsiders. Finally, what of the costs in- 
volved in keeping track of the insiders? 
The fact that insiders have information 
is in itself an important piece of news. 
Outsiders must be wary of bluffs and bub- 
bles. All of these factors make alternative 
1) a more likely solution to the problem. 

Alternative 1) is also the right solution 
when the possessors of information are 
well known, In this case there is no need 
for outsiders to buy the information; they 
simply keep close watch on insiders’ trad- 
ing and imitate it. This strategy reduces 
the range for speculation and prevents in- 
siders from making important gains. Un- 
doubtedly there are costs associated with 
monitoring the activity of insiders, just 
as there are costs in finding out the infor- 
mation directly. In practice, groups of 
insiders continuously discover new pieces 
of information and outsiders make a con- 
tinuous series of decisions to buy it, ignore 
it, or monitor insiders’ behavior. 

Seen in this light, the theory is consis- 
tent with many aspects of reality. Rather 
than suppressing information, outsiders 
buy information and watch insiders’ moves. 
Outsiders are acting rationally in doing 
this, and, given that insiders have private 
information, this expenditure can be effi- 
cient for outsiders. 

Much the same result is reached by an- 
other route. The high cost of preventing 
individual inquiry or eliminating an- 
nouncements is a deterrent to any strategy 
of suppressing information. Direct efforts 


to suppress Information may backfire be- 


JUNE 1974 


cause they neighten its private value. 
Since the goal is to reduce the net incen- 


‘tives for private production of unproduc- 


tive information, there is an alternative 
to suppression. The alternative focuses on 
reducing two of the conditions that make 
private information valuable, namely the 
secrecy of privately held information and 
the disguise with which insiders operate. 
The way to reduce secrecy is not to sup- 
press information but to seek it out and 
publish it; the way to reduce disguise is 
to monitor markets and the main traders 
in them. This involves some expense, but 
it reduces incentives for insiders to spend 
on information and may represent a net 
improvement. Freedom of inquiry and 
freedom of the press may have a role in 
reducing losses from excessive spending 
on private information. Obviously, this is 
not an attempt to define the optimal 
strategy for reducing inefficient expendi- 
ture or information. It simply presents 
the rationale behind a policy of permitting 
and perhaps subsidizing the production 
of public information. 


II. Production and Exchange 


A. News 


This section extends the analysis of in- 
formation to a regime involving produc- 
tion. Following Debreu, it assumes that 
productive activity cannot affect the prob- 
abilities of outcomes but that it is possible 
to transform outputs from one state to 
another. This rules out activities which 
lower the probability of low income states 
but admits activities which raise output 
in low income states at the expense of out- 
put in high income states. Each individual 
has a production possibilities frontier 
(PPF) defined by /(¥1,..., Ys)=0. It 
is assumed that the production set is con- 
vex. 

The production decision is made simul- 
taneously with the consumption decision 


VOL. 64 NO. 3 
by means of a market in contingent con- 
tracts which meets before productive re- 
sources are allocated. Individual equilib- 
rium in this market results in prospective 
production and consumption as shown for 
the two-state case in Figure 6. Here P is 


the production point and C is the consump-’ 


tion point. In case of outcome one, the 
individual gives up income OP out of his 
production; in case of outcome two, he 
receives income OC in addition to his 
production. The equilibrium conditions 
are the familiar ones: at zhe price ratio 
indicated by the slope of line m, the points 
P and C are dictated by the necessity that 
the PPF and some indifference curve are 
tangent to one and the same line with 
slope m. i 

News changes the indifference maps of 
individuals. If it arrives before the market 
opens, it causes a shift of production and 
consumption in the direction of the state 
the news favors. News arziving after re- 
sources are irrevocably allocated has no 
effect, for this is the pure exchange case. 
The intermediate case, when the market 
has reached equilibrium but resources can 
be reallocated, is the most realistic.” In 
this case the new production point is 
shown as P’ in Figure 6. The shift from 
P to P’ is caused by news that outcome 
one is more probable than was previously 
thought. The production point being deter- 
mined, the assets that the individual can 
trade are found by adding his prospective 
production for each state to the assets he 
has in that state; if he kas debts, these 
must be subtracted from what he pro- 
duces. The individual trades from the 
point Z, which is the vector sum of the 
production P' and his previous portfolio 
PC. In this case he gains from realloca- 
tion of productive resources, but he loses 
` on his portfolio. 


2t See Hirshleifer (1971, p. 568). 
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P initial production point 

C initial consumption point 

P’ production point after receipt: of news 

Z effective endowment after receipt of news 
m price line 


FIGURE 6. TRADE IN CONTRACTS WITH PRODUCTION 


B. Public Information 


The value of public information depends 
upon when the news arrives. If it arrives 
after the contingent contracts market has 
met and after productive resources have 
already been allocated, it is neither useful 
nor harmful. Consider the case in which 
the news arrives before the allocation of 
productive resources and before the meet- 
ing of the contingent claims market. As in 
the pure exchange economy, the news has 
a redistributive impact. Individuals who 
are comparatively preductive in a certain 
state are hurt if that state is less likely to 
occur and helped if that state is more 
likely to occur. Unless everyone is identi- 
cal in risk preference and productive ca- 
pacity, information involves a gamble 


- which is detrimental to ex ante satisfac- 


tion. 

As in the case of pure exchange, the value 
of information cannot be unambiguously 
assessed in the absence of efficient hedges 
in a prior market. Unlike the pure exchange 
case, this market is not efficient if it con- 
tains only S different contracts. It is neces- 
sary to introduce new contracts because 
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the information has an impact on produc- 
tion as well as consumption. The natural 
extension in this instance is to a market in 
2S different contracts, one for each possible 
`- state and each condition. The typical in- 
dividual emerges from this market with a 
portfolio consisting of Fi,..., Y4; ¥%, 
..., Yg, with probabilities p4 4m,..., 
pa ats; Pa BT... , Pa stg; and a cor- 
responding set of intended outputs ¥¢, 
,.., Vg; Y?,..., Y5. When news ar- 
rives showing which condition is applica- 
ble, productive resources are allocated ac- 
cordingly. As usual, market equilibrium 


represents an efficient allocation of re- 


sources ex ante.?? 

The value of information is generally 
positive in this situation, for if informa- 
tion is not purchased there can be no 
difference between Y* and Y¥®, which 
represents a constraint in the model. The 
exceptions to this are the pure exchange 
economy, already discussed, which can be 
represented in this context as meaning 
that every production possibility set is 
rectangular, and certain other examples:in 
which kinks in the PPF of individuals 
prevent the adjustment of production 
between conditions A and B. Excepting 
these circumstances and given that im- 
pacts are insured, the social value of pub- 
lic information is generally positive. 
Whether this value is greeter or less than 
the cost has to be decided in each indi- 
vidual case. 

The above derivation imposes a condi- 
tion for optimization of the value of in- 


2 Formally, each individual wili maximize a 2S., 
am. (¥4) +p 205, BTU (Y?) subject to 
(V4—Y2)+ D PBVB—Y?)=0, f(¥4,..., Y4)=0, 
and f(Y?,..., ¥8)=0, where tke last two conditions 
indicate that production is on the production possibility 
frontier. Conditions of market equilibrium are that 


SY = ae tases 


Say s=1,...,8 
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formation which may not be met in prac- 
tice There is no assurance that the 
financial markets will have the variety of 
assets necessary to replicate the market in 
2S contracts. There is an incentive to 
introduce new contracts to insure the im- 
pacts of information, but what of the 
greater number of contracts needed? This 
problem is reduced by noting that the 
natural extension of the market to 25 
contracts is not necessary for efficient al- 
location. It can be replaced by a hedging 
marxet in two contracts which meets 
prio: to the receipt of information, 
coupled with a meeting of the market in S 
contracts after the information has ar- 
rived. It is assumed that at the time trade 
is opened in two contracts, prior to the 
receipt of information, individuals cor- 
rectly forecast the absolute prices that will 
prevail in equilibrium in the market in S 
contzacts under conditions A and B. 

The objects traded in this special hedg- 
ing market may be thought of as con- 
tingent purchasing power for conditions 
A and B, respectively. The “endowments” 
of traders in this market are the values of 
their production in conditions A and B, 
and the “utility” functions of contingent 
purchasing power are derived from the 
utility functions for contingent contracts 
in ccnditions A and B.” The possibility 


- 2 Individuals maximize p4 U(T4| A)-+paU (18| B) 
subjec: to /(Ff,..., ¥§)=0, /(V7,..., Y$)=0, and 
Qa( dos PS¥$—I4)+0n( Lo. PSVP—14)=0. Here Qa 
and Qx are prices and the meaning of U(J4|A) and 
U(I4|8) is derived from the predicted equilibrium 
prices, Pý and P? by way of the subsidiary individual 
maximum problems: U(/4|A)=max. Js am.U(V%) 
subjec: to 2: Ps Y —I} =0, and similarly for U (I2 | B). 
Equilibrium in the prior market requires >; [4/ 
=); 2 PAYS and oj i= >; >. PPY The 
prices Pf and Pë are equilibrium prices of the condi- 
tional markets in the sense that they induce J}; FË 
= >>; Y# for allsand Xy Vis 5°; Y” forall s. 
Procf that this is equivalent to the market described 
in fn. 22 is straightfcrward. If P$, P?, Y4, ¥#, ¥2, VZ 
represent n equilibrium in the system of 2S markets, 
this bezomes an equilibrium of the system of S+2 mar- 
kets with addition of Qa=Qs=1, [47= 5°, PEY, and 
IBi= $ PPYP, Conversely, if P4, P2, ¥4, Y£, Y, ¥?, 
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of this reduction from 25 contracts to 
S-+2 contracts makes it more likely that 
the possible impacts of research and in- 
formation gathering will be properly in- 
sured, and less likely that important risks 
are being inflicted on individuals by the 
pursuit of public information.” 


C. A Note on Disagreement Concerning 
Probabilities 


The pure exchange model with disagree- 
ment concerning probabilities is similar 
to the production and exchenge model just 
described. In order to insure the impacts 
of information, markets ir 25 (or S+2) 
contingent contracts must be held, and 
public information may have positive social 
value. A single example is sufficient to 
illustrate this and prove zhat public in- 
formation is not necessarily valueless when 
there is disagreement concerning prob- 
abilities. f 

Assume there are two traders and two 
possible outcomes,?®> that the traders’ 


T4, IP, Qa, Qri is an equilibrium of the system of $+-2 
markets, it is equivalent to another equilibrium of this 
system where Ps == P} (Q4/Qx), I4’=I4(Q4/Qn), and 
Qa'=Qz. The price system P4’, P? and the quantities 
associated with the equilibrium ar2 equilibrium prices 
and quantities in the system of 2° markets. The sim- 
plified structure of the model assures that second-order 
conditions are satisfied wherever frst-order conditions 
are. 

24 Arrow emphasizes the possibility of a similar reduc- 
tion in the number of contingent contracts required. 
That result is analytically very similar to the conclusion 
of this section, although the interpretation there in- 
volves different states rather than different conditions. 

% The numerical example assumes Yj=.9, Yi=.1, 
Vi=.1, F= 9, am=.75, Bm=.25 (traders agree on 
this), but p4 =.9 (probability of condition A as seen by 
trader one), and p4™=.1 (probability of condition A as 
seen by trader two). Utility functions are U(Y) =I Y. 
If they trade without information, equilibrium has 
Yi=.7, Yi=.3, Yi=.3, ¥j=.7 and the price ratio is 
unity. The utility of equilibrium is —.611 for each in- 
dividual. If they stand pat at the endowment point and 
purchase the information, the conditional posterior in- 
comes are V{'=.7, ¥3'=.7, ¥P=.3, ¥P=3, VP'=.3, 
Vrena Veet, Yria 7. The utility of this arrange- 
ment is —.441 for each individual. The purchase of 
public information is socially valuable, even though in 
this example the impacts were less than perfectly 
insured. 
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initial endowments are skewed, and that 
condition A favors trader number one. 
The probabilities ar. and gsr, involved 
in conditions A and B are agreed upon by 
the two traders, but they disagree about 
the probabilities pa and ps of the condi- 
tions A -and B. Trader one thinks condi- 
tion A, which favors him, is very likely, 
while trader two thinks it is very unlikely. 
These traders can agree to purchase in- 
formation and both can benefit in terms of 
ex ante satisfaction.” It is not evident 
whether examples can be found in which 
public information has negative social 
value, in spite of its impacts being fully 
insured by efficient trade in 2S (or S-++2) 
contracts prior to the receipt of news. 


D. Private Information 


The incentives to obtain private infor- 
mation in a production and exchange 
economy, to take a position based on the 
news, and then to release the news are 
the same as in the pure exchange case. 
Private information is valuable to the 
individual, of course, by much the same 
argument as used before. Consider Figure 
7 for purposes of exposition. In the absence 
of information the individual has indiffer- 
ence surfaces 2°, the market price line 
has slope m, and consumption is at C°. 
If condition A obtains, the arrival of 
information shifts his indifference contour 
to Q and consumption to C without affect- 
ing the production point, which depends 
only on the slope of m. In case of condi- 
tion B, the consumption point is on the 
budget line to the northwest of C°. Sec- 
tion Ic gave a formal proof that ex ante 
satisfaction is higher if the information is 
purchased in this situation. 

Further gains can be made by announc- 


‘ing the information. When the market is 


reopened, given that condition A obtains, 


26 Contrast Hirshleifer (1971, p. 569) who maintains 
that in the example given here the purchase of public 
information is socially wasteful. 
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90 initial indifference curve 


m initial price line 


P initial production point 


initial consumption point 


C consumption after receiving information 

Q indifference curve after receiving information 

m' price line after ‘announcing information 

P' production point after announcing information 

C' consumption after announcing information 

Z net assets after announcing information and 
shifting production 


PN OTZ 


production, consumptior, and assets when 


the news makes outcome one perfectly 


certain 


m' price line if outcome one is perfectly certain 


FIGURE 7. ANNOUNCEMENT AND SPECULATION 


the new equilibrium price ratio m will 
lead to the production point P’. Producing 
at P’ and holding the portfolio of assets 
and debts PC, the individual trades from 
the point Z, which is the vector sum of 
the two. This permits him to reach con- 
sumption C’, which is definitely better 
than C. Thus, private information is al- 
ways made public, given the assumptions 
of the model and provided that the special 
nature of the information does not prevent 


announcement. As before, the case for 
announcement is even stronger when there 
is conscious speculation, for the individual 
can do better than C’ by taking a position 
southeast of C on m before making his 
information known.?? 


+ Hirshleifer assuznes that the holder of private in- 
formation will not release it, and argues that he will not 
reallocate irvestments either, because the market price 
of outputs is unvarying (1971, p. 566). This slip con- 
tributes to the strength of his conclusion that for a pro- 
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Each single piece of induced public in- 
formation involves three costs: the pur- 
chase cost, redistributive cost, and the 
cost of increased risk bearing. In spite of 
the costs associated with it, there is no 
reason that induced public information 
has to be a waste of resources. If the re- 
distributive effect is acceptable, if the 
impacts of news are adequately insured, 
and if the possibilities for <ransformation 
between states are favorable (i.e., if the 
PPF does not have corners), then losses 
due to the gamble are slight and the gain 
from adjusting production is large. This is 
less efficient than the purchase of public 
information with full insurance of its im- 
pacts, but it may be better than no infor- 
mation at all. 

Considering all opportunities to pur- 
chase private information, one can ask 
whether the incentives to purchase it are 
more or less than required for efficiency. 
This question has a precise answer only 
under stringent assumptions. Assume that 
the producer of information receives a 
“superpatent” by which he extracts the 
entire value of the information, leaving 
everyone except himself no better off than 
before. If he also gains by private specula- 
tion the total incentive is certainly greater 
than the social value.” In the absence of 
‘superpatents, the question of adequate in- 
centives must be asked for each project 
individually. If potential speculative gains 
from the project are great, they may ex- 
ceed the unappropriated social value of 


the information; if they are small, the — 





duction and exchange economy, “the incentives for the 
use of resources to generate private information remain 
excessive” (p. 567). The further discussion quite rightly 
drops the insistence upon “excessive incentives” in the 
production and exchange economy’, and the fina] con- 
clusions are not really affected. If the news makes state 
one perfectly certain, as Hirshleifer assumed, the result 
is illustrated by the points P”, C”, Z’, and m” in 
Figure 7. 

28 This clarification was made by Hirshleifer in cor- 
responcence. ` 
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reverse can be true. Since speculative gain 
depends on secrecy, disguise, and ability 
to announce—which vary among persons 
as well as among kinds of information— 
the outcome depends on details that differ 
from case to case. 

Individuals rank opportunities to spend 
on information according to their private 
value. Since potential speculative gains ' 
differ from project to project this ranking 
does not agree with a ranking according 
to social value. When private investors 
push expenditures to the margin of private 
profitability, they undertake some socially 
wasteful projects and pass over some that 
are socially valuable. Even if private pur- 
chasers together spend the socially ap- 
propriate amount of resources, which can 
happen only by accident, they still buy 
the wrong information. 

It must be recalled that the discussion 
here deals with information made public 
by the sequence of speculation and an- 
nouncement. Induced public information 
is never as valuable socially as the same 
information purchased collectively after 
fully insuring its impacts. In that sense 
the above comparison of social and private 
rankings of information-gathering projects 
is relevant only when constraints rule out 
the optimum mechanism of purchasing 
public information. 
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Testing for the Existence of a Consistent 
Aggregate Index of Labor Inputs 


By Ernst R. BERNDT AND LAURITS R. CHRISTENSEN” 


Most empirical studies of production 
relationships have been based on aggregate 
indexes of capital and labor inputs. The ag- 
gregation of diverse capital inputs has 
drawn more criticism, most notably from 
the Cambridge school, than the aggrega- 
tion of diverse labor inputs. It is often 
argued that labor inputs are highly sub- 
stitutable one for another, and therefore 
that little is lost by combining them into 
an aggregate labor index. It is of course 
true that if the labor inputs are perfectly 
substitutable, nothing is lost by aggrega- 


In this paper we estimate a production 
function for U.S. manufacturing with labor 
input disaggregated, and then test whether 
a consistent aggregate exists. It would be 
desirable to use data on hours worked by 


employees classified by personal charac- 


tion. It does not follow, however, that little _ 


is lost when labor inputs are highly but 
imperfectly substitutable. We have re- 
cently shown (1973a) that except for the 
case of zero or perfect substitutability, a 
consistent aggregate of diverse inputs 
exists if and only if certain Allen partial 
elasticities of substitution (AES, denoted 
cy) are equal; the equality restrictions for 
consistent aggregation of labor inputs do 
not involve the AHS between pairs of 
labor inputs but rather between individual 
types of labor inputs and ronlabor inputs.! 


* Assistant professor of econcmics, University of 
British Columbia, and associate professor of economics, 
University of Wisconsin, respectively. This paper was 
written while we were at the Mathematics Computation 
Laboratory, Office of Emergency Preparedness, and the 
Price Research Division, U.S. Bureau of Labor Statis- 
tics, respectively, in Washington, D.C. Orley M. Ashen- 
felter, W. Erwin Diewert, Arthur S. Goldberger, Zvi 
Griliches, Dale W. Jorgenson, Lawrence J. Lau, and 
Charles E. Metcalf provided helpiul comments on pre- 
vious drafts, but we retain responsibility for any re- 
maining errors. Christensen acknowledges research sup- 
port from the National Science Foundation and the 
University of Wisconsin Graduate School. 

1 We rule out the unlikely situation where prices or 
quantities always move in fixed proportions due only to 
market conditions. 


teristics such as age, sex, race, education, 
experience, and health; but such data are 
extremely difficult to construct. The U.S. 
Bureau of Labor Statistics does, however, 
classify employees in U.S. manufacturing 
on the basis of occupation. The category 
of nonproduction workers includes occu- 
pations which in general require more skill 
and training than the occupations included 
in the category of production workers. This 
split in the manufacturing work force 
allows us to estimate a production function 
with two labor inputs and one capital 
input. We denote production workers by 
B for blue collar, nonproduction workers 


_by W for white collar, and capital by K. 
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Finis Welch and Zvi Griliches (1969, 
1970) have hypothesized that capital is 
more complementary with skilled labor 
than with unskilled labor. Welch (pp. 36- 
38) suggests this as a partial explanation 
for the evidence that rates of return to 
education have apparently failed to decline 
with large increases in average education 
levels. Griliches (1970, pp. 104-05) em- 
ploys the complementarity hypothesis as a 
partial explanation for the related evidence 
that skilled and unskilled income differ- 
entials have remained stable in spite of 
large increases in the supply of skilled 
labor. Griliches: (1969) and Alvin Cook 
present some preliminary empirical evi- 
dence supporting the complementarity 
hypothesis, but neither study provides 
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estimates of the relevant AES. 

In an international cross-section study, 
Samuel Bowles has assumed that distinct 
labor inputs (differentiated by levels of 
schooling) are weakly separable from 
capital input, i.e., that a consistent aggre- 
gate index of these distinct labor inputs 
exists. This separability assumption im- 
plies that the AES between capital and 
one type of labor is equal to the AES 
between capital and any other type of 
labor. 

For our application the Welch-Griliches 
complementarity hypothesis is orn >owe. 
The Bowles separability hypothesis is 
Osx = Cw. These hypotheses cannot both 
be true. To test these competing hypothe- 
ses, we require a production function in 
which the AES are not constrained a 
priori. We use the translog production 
function recently proposed by Laurits 
Christensen, Dale Jorgenson, and Law- 
rence Lau (1971, 1973).2 We follow the 
empirical implementation for three inputs 
developed by the authors (1973b). 

Our empirical results are clearcut: We 
decisively reject the hypothesis that 
Osx==oOwx and instead confirm the Welch- 
Griliches hypothesis that osx >owx. For 
the translog function the AHS are nat 
constant; they vary with the levels of the 
inputs. During the period 1950-1968, the 
average AES estimates are osx=3.72, 
Owx= —3.77, and caw= 7.88. We conclude 
that even though production and non- 
production workers in U.S. manufacturing 
are highly substitutable, there is no way to 
consistently aggregate them. We further 
conclude that nonproduction workers and 
capital are complements, while produc- 


2 Independently, the translog form has been discussed 
by Griliches-Ringstad and Sargan as a generalization af 
Kmenta’s approximation to the CES production func- 
tion. Chu, Aigner, and Frankel have also proposed a 
form which is quadratic in the logazithms. Christensen, 
Jorgensor., and Lau (1973) have estimated a two-input, 
two-output translog form using aggregate U.S, data. 
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tion workers and capital are substitutes. 


I. The Three-Input Translog Function 
for Production Labor, Nonproduction 
Labor, and Capital? 

We zssume that in the overall produc- 
tion function fcr U.S. manufacturing there 
exists an input function F(B,W,K) which 
is weakly separable from all other inputs 
and exhibits constant returns to scale 
(CRTS). Any technical change affecting 
B, W, and K is assumed to be Hicks- 
neutral. These assumptions are sufficient 
to allow us to analyze substitution possi- 
bilities among B, W, and K without regard 
to the levels of other inputs or the level of 
technology. Further, we assume that the 
input function F can be ep aberoree by the 
translog form 


ln E =lInagtaginBtaylnW T ax in K 
+ 1/2 vss(in B)? + yswln BinW 
+ yggin Bln K 
+ 1/2 yww(in W)? + ywx in W In K 
+ 1/2 yrr(ln K)? 


Assuming that markets are competitive, 
the necessary conditions for efficient pro- 
duction are OF/OB=P,, ðF/ðW = Py, 
and 6F/OK=Px where Ps, Pw, and Px 
are input prices relative to the price of 
aggregate input F. For B this implies the 
equivalent condition 


dinF — oF B 
alnB . aB F F 








where M z is the cost share of B in the total 
cost of producing F, i.e, Mp=P,B 
/(PrB+PwW+Pxk). Taking the loga- 
rithmic partial derivatives 0 ln F/d In B, 
dln F/ð In W, ð ln F/ð In K, and equating 
them to the cost shares, we find 


3 This section is based on our 1973b article, pp. 88-93, 
which develops the three-input empirical implementa- 
tion in greater detail. 
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(1) Msp = ag + ysgin B + rawlnW 


+ yen ln K 

Me = aw + ygw in B+ywwlaW . 
+ ywgln K 

Mx = ax + BK in B + ywgin W 
+ ygn K 


We propose to estimate the parameters 
of the translog function F from these three 
semilogarithmic equations. We assume 
that the translog form is an exact repre- 
sentation of the input function F. Any 
deviations of the cost shares from the 
logarithmic marginal products are assumed 
to be the result of errors in optimizing 
behavior. Thus we specify a classical 
additive disturbance for each of the equa- 
tions in (1). For applications to aggregate 
data the input price and cuantity levels 
of the three inputs should be'treated as 
- endogenous variables; in this case there 
may be a problem of simultaneous equa- 
tions bias in the parameter estimates by 
ordinary least squares. Therefore we esti- 
mate the parameters of each equation by 
two-stage least squares (2SLS). We 
denote the estimates of the a; by a; and the 
estimates of the yi; by c With this esti- 
mation method we obtain two distinct 
estimates of the three parameters which 
appear in two equations—yzy, Ysg, and 
ywx. Let us distinguish the two estimates 
by a superscript representing the equation, 
e.g., we have cgw and caw as the two esti- 
mates of Yaw. Since the cost shares Mg, 
My, and Mx sum to unity at each obser- 
vation, the 2SZS parameter estimates 
must satisfy the following relations: 


(2) as + aw + ax = 
w K 
cer + Cow + cax = 0 
B K 
Caw + eww + cwx = 0 
B W 
csk + cwg + cxx = 0 


Of the twelve estimated parameters, only 
eight are free; the parameter estimates 
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from any of the three equations can be de- 
rived from the parameter estimates of the 
other two equations. Furthermore, the 
parameter estimates are identical regard- 
less of the two equations chosen for esti- 
mation. Henceforth we limit our considera- 
tion to estimation of equations Mw and 
Mx and derive estimates of the parameters 
in Mz from (2). 

Equations (1) can be considered log- 
arithmic marginal productivity relations 
of a well-defined production function if 
and only if their partial derivatives are 
symmetric in the inputs, for example, if 
yew in Mg is equal to yaw in My. Esti- 
mates of the parameters, however, will not 
in general satisfy this requirement. Hence. . 
this aspect of the specification is subject to 
statistical confirmation. 

We can impose symmetry by requiring - 
that: 


B Ww B K 
(3) Caw = CBW, CBK = CBK, 
w K 
and CwK >= CWK 


Since cãw and cpg do not appear in our two 
estimating equations, we substitute (2) 
into (3) which yields the following equiva- 
lent set of cross equation symmetry re- 
strictions: 
w K wo w 
(4) cwg = cw, Caw = — (cww + cwr), 
K K 
and ¢ax = — (¢wx + Cex) 


Whether the loss of fit from imposing 
these three restrictions is significant can 
be assessed by standard statistical tech- 
niques as discussed below. 

We note that the imposition of the 
column sum restrictions (2) and the sym- 
metry restrictions (3) imply zero row sums. 
Zero row sums and zero column sums are 
necessary and sufficient for CRTS. Thus 
given (2), the imposition of symmetry 
results in the imposition of CRTS. 

The five free parameters which we esti- 
mate directly are aw, ex, Yww, Ywx, and 
yxx- The cross-equation symmetry re- 
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strictions cannot be imposed using equa- 
tion by equation 2SLS. One possible 
estimation procedure is to perform a con- 
strained two-equation multivariate. regres- 
sion by minimizing the trace of the residual 
covariance matrix, i.e., estimating a 
- “stacked” regression by 2SZS. If the off- 
diagonal elements of the residual covari- 
ance,matrix are nonzero, greater efficiency 
in estimation may be attained by taking 
the estimated covariance into account and 
using three-stage least squares (3.5LS).4 
The problem with this approach is that the 
estimates of the translog parameters may 
no longer be independent of our choice of 
which two equations to estimate. The 
solution to this problem is to iterate the 
3SLS procedure until the weighted residual 
covariance matrix of the two equations 
converges to an identity matrix. The esti- 
mates of the five free regression coefficients 
obtained by this iterative three-stage least 
squares procedure (J3SLS) are indepen- 
dent of our choice of which two equations 
to estimate. Although Phoebus Dhrymes 
has shown that the J/3S.LS estimator is not 
in general the full information maximum 
likelihood estimator, the J3SZS estimator 
is asymptotically equivalent to the full 
information maximum likelihood esti- 
mator. , 


In our 1973a paper, we have established - 


that weak separability restrictions are 
equivalent to certain equality restrictions 
on the Allen partial elasticities of substi- 
tution (AES). To illustrate, we note that 
for our three-input case the following are 
equivalent restrictions: 


(i) B and W are functionally weakly 
separable from K, i.e., F(B,W,K)= 
H(J(B, W), K]; 


‘In the unconstrained 2S.LS regression, the regressors 
in the two equations are the same; taking the covariance 
into account would not alter these estimates. 

5 Since the partition under consideration is limited to 
two subsets, weak and strong separability are equivalent 
restrictions. This being the case, we hereafter denote 
weak or strong separability by the single word separa- 
bility. 
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(ii) equality of the AES osx=owr; 

(iii) the existence of a consistent aggregate 
price index Pz and a consistent ag- 
gregate quantity index L, with com- 
ponents Pg and Py, B and W, re- 
spectively; 

(iv) the path independence of a Divisia 
price index Pz and a Divisia quantity 
index L.® 


With three inputs, three types of sepa- 
rability may exist: the separability of B . 
and W from K (denoted BW-K), B and K 
from W (BK-W), and W and K from B 
(WK-B). The separability conditions on ` 
the three input translog functions are 
satisfied if and only if 


(5) BW-K: Mosywxe—Mwysx=0 

(oa =oWr) 
(6) BK-W: Mayvwxe—Mxrysw=0 

(caw =oWx) 
(7) WK-B: Mwyysxe—Mxyaw=0 


(caw =oBK) 


Only two of these three types of separa- 
bility are independent, for if we subtract 
(5) from (6) we obtain (7). Alternatively, 
OBK” OWK and OWK OBW implies ORK = 
Obpy-. 

Substituting (1) into (5), (6), and (7), 
we obtain the conditions for global sepa- 
rability on the translog function: 


(8) BW-K: vawywxe-ywwysr=0, 
anywK—awysK =O 
(9) BK-W:  yarvw«—yexyaw =0, 
arywk—akYysw =Ù 
(10) WK-B:  ywxysx—Yxxvew =0, 


wy BK —~ aKyYaw =0 


There is one set of linear restrictions on the- 
five free parameters which satisfies each 
type of separability. They are presented in 


€ See Hulten for further discussion. 
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TABLE J—PARAMETER RESTRICTIONS FOR FUNCTIONAL SEPARABILITY 








Linear Separability 


“Non-Linear Separability 





Separability Type Conditions Conditions 

BW-K yKK=0 YKK= Yivx/yww 
ywr=0 ax=1+(anywx/yww) 
(cax=cewx=1) (¢nx=owx #1) 

BK-W © yww=Q YEK=y9K/yww 
ywr=0 ax= (aw — 1 )ywx/yww 
(caw =owx=1) (can = ow #1) 

WK-B yww= —yWK vEK=yivk/yww ` 
YWK=— YKK ak =awywr/yww 


(Bk =crw=1) 


(erk =0gw #1) 





the first column of Table 1. Each set of 
linear restrictions requires that a pair of 
AES equal one. For a pair of AES to be 
equal but not equal to one requires a set 
of non-linear restrictions to hold on the five 
free parameters. They are presented in the 
second column of Table 1. Of the six 
restrictions in (8), (9), and (10), only 
three are independent. The three inde- 
pendent restrictions can be mutually satis- 
fied only if Ysaw=Yex=Ywx=0. This 
reduces the translog function to the 
logarithmic Cobb-Douglas function with 
two free parameters, aw and ax. In this 
case all three kinds of separability hold 
simultaneously; we term this condition 
complete separability. 

Our testing framework for the separa- 
bility conditions is structured as follows. 
We first test whether the restrictions for 
complete global separability are satisfied. 
If these conditions are satisfied, we termi- 
nate our testing and conclude that all 
three types of separability are valid. On 
the other hand, if we reject this hypothesis 
we continue our testing procedure by in- 
vestigating whether any one of the three 
sets of linear restrictions is satisfied. If we 
reject all three sets of linear restrictions, we 
continue our testing procedure by investi- 
gating whether any one of the non-linear 
separability conditions is accepted. If we 
reject all three sets of non-linear restric- 


tions, we conclude that none of the sepa- 
rability conditions is satisfied. 

We could test for complete global sepa- 
rability and the three types of linear 
separability by performing Bonferroni 
t-tests” on caw, Ceg and ¢wr. Christensen 
(1973) has demonstrated, however, that 
the power of this test procedure is likely 
to be quite low. We choose the alternative 
procedure of assigning an overall signifi- 
cance level of .08, and allocating .01 to 
each of eight F-tests of joint hypotheses. 

For each joint hypothesis we calculate 
the change in the weighted sum of squared 
residuals from imposing the restrictions 
divided by the number of restrictions. This 
ratio is then divided by the ratio of the 
weighted sum of squared residuals without 
the restrictions imposed to the number of 
residual degrees of freedom. The resulting 
test statistic is distributed, asvmptotically, 
as F (vı, va), where »; is the number of re- 
strictions and » is the number of residual 
degrees of freedom. Of course each F- 
statistic is distributed asymptotically as 
chi-squared divided by its number of 
degrees of freedom (restrictions imposed). 
These test statistics are asymptotically 
equivalent to likelihood ratio test statis- 
tics. The allocation of the overall signifi- 


7 See Miller, pp. 8, 15-16, 31-35, 67-70, and Christen- 


sen (1973) for a discussion of Bonferroni é-tests. 
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TABLE, 2—SIGNIFICANCE LEVELS, RESTRICTIONS, RESIDUAL DEGREES OF I’REEDOM, 
AND CRITICAL VALUES FoR TESTING THREE-INFUT TRANSLOG FUNCTION 








Residual Degrees Critical Values 





Significance 
Test Level Restrictions of Freedom F x2/n1 
Specification: . 
Symmetry CRTS OL 72 4,07 3.78 
Separability: , 
Complete Global 
Separability OL 75 4.06 3.78 
Three Linear Separe- 
bility Tests OL 75 4.90 4.60 
Three Non-Linear Sepa- 
j rability Tests Of 75 4.90 4.60 








cance level and the corresponding F and 
chi-square critical values are summarized 
in Table 2. 


If. Data and Empirical Results 
A. Data 


The three inputs for this study are the 
services of production workers (B), non- 
production workers (W), and plant and 
equipment (K) in U.S. manufacturing. 
We have constructed the price and quan- 
tity indexes of K by Divisia aggregation 
of capital services from nonresidential 
structures and producer’s durable equip- 
ment presented in our 1973b paper. The 
methodology follows Christensen and Jor- 
genson (1969). 

Our construction of price and quantity 
indexes of labor services of production and 
nonproduction workers is based on un- 
published data on employment, hours, and 
compensation from the U.S. Bureau of 
Labor Statistics and published data from 
the U.S. Office of Business Economics. 
Hours worked are adjusted for quality 
using the educational attainment index of 
Christensen and Jorgenson (1970) based 
on the development in Jorgenson and 
Griliches. 

We treat the prices and quantities of the 
three inputs as jointly determined vari- 
ables. The regressors in our estimating 
equations are logarithms of the quantity 


indexes .of the three inputs. We use as 
instrumental variables for these regressors 
the fitted values from regressing them on 
a set of ten variables considered exogenous 
to the U.S. manufacturing sector. The ten 
exogenous variables are as follows: (1) 
U.S. population, (2) U.S. population of 
working age, (3) effective rate of sales and 
excise taxation, (4) effective rate of 
property taxation, (5) government pur- 
chases of durable goods, (6) government 
purchases of nondurable goods and ser- 
vices, (7) government purchases of labor 
services, (8) real exports of durable goods, 
(9) real exports of nondurable goods and 
services, and (10) U.S. tangible capital 
stock at the end of the previous year. 
These are the same exogenous variables 
used in our 1973b paper. The figures for 
1929-68 are tabulated in the statistical 
appendix of that paper. 

The three regressors, B, W, and K are 
scaled to equal 1.0 in 1949, the approxi- 
mate midpoint for all three variables. We 
show in our 1973b paper that all our test 
results and elasticity of substitution esti- 
mates are independent of this scaling. 

A detailed discussion of our data is pre- 
sented in the Statistical Appendix. 


B. Empirical Results 


In the first column of Table 3 we present 
estimates of the unconstrained translog 
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parameters based on 2SL5 regressions. 
The conventional R? figures (computed as 
one minus the ratio of the residual sum of 
squares to the total sum of squares in each 
equation) are .8999 for the B equation, 
.9056 for the W equation, and .1977 for the 
K equation. The Durbin-Watson statistics 
are 1.310 (B), .832 (W), end 2.994 (K). 
It appears that disturbances in the B and 
W equations are subject to a positive serial 
correlation. 

We perform a test of the three symmetry 
restrictions, obtaining a test statistic of 
8.90 indicating that we must reject the 
symmetry restrictions. However, the pres- 
ence of serial correlation implies that some 
of the standard errors in Table 3 may be 
biased downward. Hence it is not clear 
whether the symmetry restrictions are 
valid. In the remainder of this paper we 
impose the symmetry restrictions as 


TABLE 3—PARAMETER ESTIMATES OF THREE- 
Input TRANSLOG FUNCTION 


Standard Errors in Parentheses 











Parameter Unconstrained Symmetry Imposed 

aB „6151 .6275 
(.0054) (.0042) 

RB 1782 . 1833 
(.0128) (.0129) 

yw — .0768 — 1463 
(.0228) (.0092) 

YBK — .0950 — .0370 
(.0238) (.0097) 

aw 2172 2130 
as (.0045) (.0039) 
Yar — .1533 — 1463 
(.0107) (.0092) 

YWW .0864 1107 
(.0191) (.0145) 

WK .0666 0357 
(.0200) (.0123) 

OK .1677 .1595 
(.0050) (.0037) 

YBK — .0249 — .0370 
. (.0117) (.0097) 
yik — .0078 .0357 
(.0210) (.0123) 

YKK 0283 0014 
(.0219) (.0137) 
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specified in (1); the rest of our test results 
are conditional on their validity. 

In the second column of Table 3 we 
present estimates of the translog parame- 
ters with the symmetry restrictions im- 


posed. The R? figures for these constrained 


estimates are .8284 (B), .8811 (W), and 
— .0233 (K). 

James Durkin and Edmond Malinvaud 
have suggested that the conventional 
single equation Durbin-Watson statistic 
be used to check for serial correlation of 
disturbances in the multivariate and simul- 
taneous equations setting. The appropriate 
number of degrees of freedom is (N*,T), 
where T is the number of observations in 
each equation and N* is the number of 
exogenous variables used in the first stage ` 
of the J3SLS estimation. For the current 
application N*=10 and T=40. The 
Durbin-Watson statistics based on the 
symmetry-constrained regressions are 
.9374 (B), .7863 (W), and 2.351 (K). We 
test the null hypothesis of no autocorrela- 
tion against the alternative hypothesis of 
positive first-order autocorrelation. At a 
significance level of .05, the hypothesis of 
a zero first-order autocorrelation coefficient 
is rejected for the B and W equations, but 
is accepted for the K equation. 

A further test on the translog specifica- 
tion is to assess whether the monotonicity 
and convexity conditions are satisfied for 
our estimated parameters. We check both 
estimated equations and the implied third 
equation to see if the predicted cost shares 
are positive. We find that they are positive 
at each observation; thus the monotonicity 
conditions are satisfied: 

The isoquants of our estimated translog 
function are strictly convex if the bordered 
Hessian is negative definite. We find that 
the border Hessian is negative definite ex- 
cept for the years 1942-1944.8 

ë Sea our 1973b paper for further discussion of the 


computation of convexity conditions and AES for the 
translog function. 
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TABLE 4—ESTIMATED ALLEN PARTIAL AND SHADOW ELASTICITTES OF SUBSTITUTION: 
THREE-INPUT TRANSLOG FUNCTION WITH SYMMETRY IMPOSED 











, Mean 
1929 1939 1949 1959 1968 1950-68 

AES 
OBW 6.31 7.00 10.03 5.73 5.51 7.88 
TBK 3.14 3.35 4.32 2.98 2.92 3.72 
OWK —~2.86 —3.62 —6.84 —2.20 —1.94 —3.77 
OBB —3. 8C —3.85 —4,50 —3.86 —3.94 ~4.16 
oww — 12.04 —14.44 —24.41 —9.91 —9.07 -14.82 
OKK -6.11 —6.49 —7.87 —5.74 —5.58 —6.40 

SES 
Spy §.05 5.55 7.79 4.62 4.48 5.72 
Sax 2.15 2.23 2.67 2.08 2.07 2.30 
Sw 1.28 1.36 1.70 1.22 1.19 1.38 





Our translog specification with sym- 
metry imposed satisfies the monotonicity 
requirements for all years. The implied 
isoquants are strictly convex for all years 
except the World War II years 1942-1944. 
We conclude that the translog specification 
is attractive for assessing substitution 
possibilities in U.S. manufacturing.’ 

To measure factor substitution possi- 
bilities with our three-input translog func- 
tion, we compute the Allen partial elas- 
ticities of substitution (AES) and the 
shadow elasticities of substitution (SES). 
In Table 4 we report the AES (¢;;) and 
SES (S) for selected years and the 1950-68 
arithmetic means. Analyzing the AES 
we find the striking result that owe <0< 
dgx. Not only does K appear to be more 


? In acdition to the above specification tests we tested 
the regression coefficients for stability with a Chow test. 
The hypothesis of equality of the parameters in the two 
subperiods 1929-46 and 1947-68 was rejected (cki- 
square test statistic of 3.97; critical value 2.21 at .05 
level of significance). As with the symmetry test, how- 
ever, the presence of serial correlation makes this result 
ambiguous. 

10 We have chosen the AES because it corresponds 
with conventional comparative statics analyses, i.e., it 
is proportional to dln X:/ðln P;, when output and a.l 
other prices are held fixed but all quantities are allowed 
to adjust to a new equilibrium position. For purposes of 
comparison, we also present estimates of the SES. The 
SES are a linear combination of the A ES; Mundlak has 
shown that Sy=((—M:M)/ (M: +M) (ow — 2oy tHo;) 
for all izj. See our 1973b paper for details on the com- 
putation of the AES. 


complementary with W than with B as 
hypothesized by Welch and Griliches, 
but .< and W appear to be complements by 
the usual Allen definition (swg <0). Fur- 
thermore, we find that B is more substi- 
tutable with W than with K, caw>csr. 
The own AES are negative, as implied by 
convexity of the isoquants. 

Turning to the SES we find that all esti- 
mates are positive as required by con- 
vexity. The same rankings of substitution 
possibilities are revealed by the SES, 
Saw > Sar > Swx. as by the AES. Both the 
AES and the SES indicate that the BW 
and BK substitution possibilities have de- 
clined over time, whereas both owx and 
Swx have declined in absolute value. The 
estimates of SES, however, obscure the 
fact zhat W anc K are complements. 

Orce we have computed the AES it is a 
simple matter to calculate the implied 
price elasticities of the three inputs. Allen, 
pp. 504-08, has shown that E,;=dln X; 
/dln P,=M,o:;. Thus we multiply the 
AES by the appropriate fitted cost shares 
and present the results in Table 5. 

We now proceed to test for the func- 
tional separability restrictions. We first 
test for complete global separability, which 
is ecuivalent to testing for the Cobb- 
Douglas conditions csy=osc=owx=1. 
The joint hypothesis yaw=¥exn=Ywr=0 
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TABLE 5—ESTIMATED OWN AND CROSS-PRICE ELASTICITIES 
THREE-INPUT TRANSLOG FUNCTION WITH SYMMETRY IMPOSED 

















Price Mean 
Elasticity 1929 1939 1949 1959 1968 1950-68 
Eng —2.166 —2.268 —2.826 —2.108 —2.104 —2.378 
Eww —3.094 —3.509 —5.199 —~2.735 —2.594 —3.570 
Exx —1.057 —1.097 —~1.251 —1.022 —1.004 ` —1.098 
Esw 1.622 1.701 2.136 1.581 1.576 1.789 
Eek „543 .566 .687 530 .526 589 
Ewx — .495 — .443 — 1.088 —~ .392: — .350 — .628 
Ews 3.597 4.123 6.299 3.129 2.942 4.198 \ 
Exp 1.790 1.973 2.713 1.627 1.559 1.988 
Exw — .735 — .880 — 1.457 — .607 — .555 — .890 








is decisively rejected; the test statistic is 
96.23. Since complete global separability 
is rejected, we now test whether any one 
pair of separability restrictions is ac- 
cepted. The test statistics for the linear 
and non-linear separability restrictions 
are presented in Table 6. All six pairs of 


TABLE 6—Test STATISTICS OF 
SEPARABILITY RESTRICTIONS 


Il. Concluding Remarks 


We have found that there is no way to 
construct a consistent aggregate index 
of blue and white collar workers in U.S. - 
manufacturing. The vast majority of em- 
pirical studies on production behavior, 
however, have been based on relationships 
involving the aggregate indexes of capital 
and labor services. It is appropriate, there- 
fore, that we examine the empirical sig- 


Test Statisti ; ne A 
s “C nificance of the separability (aggregation) 
Linear Separability Restrictions ' assumption. 
BW-K: (osx-= owg = 1) 10.76 : x “ : 
BEW. on = evn = 1) 134.19 In his well-known paper Technical 
WK-B: (esw = eax = 1) 144.33 Change and the Aggregate Production 
5 j5: 23 - 
Non-Linear Separability Restrictions Function,” Robert Solow has . demon: 
BW-K: (enk = owg > 1) 144.27 strated that aggregate indexes of labor and 
BK-W: (caw = owx ¥ 1) 37.81 capital are clearly satisfactory for ex- 
WK-B: (cay = cax =~ 1) 22.75 





separability restrictions are rejected at the 
.01 level of significance. W> conclude that 
no consistent aggregate index of BW, BK, 
or WK exists for our U.S. manufacturing 
data. The “natural” aggregate of B and 
W has the lowest test statistic, but it is 
still quite decisively rejected. All the test 
statistics are more than twice the critical 
value; hence it is unlikely that our con- 
clusions are affected by the persence of 
serial correlation." 

1 Although we conclude that no consistent aggregate 


of labor input exists, any number of procedures can be 
used to construct an inconsistent labor aggregate. 


plaining aggregate output. Of the five 
functional forms that Solow fitted, the 
lowest simple correlation coefficient be- 
tween predicted and actual output was 
9964. 

Following Solow’s Jead, let us construct 
a predicted “output” series (actually ag- 
gregate input) F* using the estimated 
translog parameters: 


In F* = agin Bt aylin W + arin K 





With a Divisia index Z of B and W, the conventional 
oKL=SKp averages approximately 1.42 for the two in- 
put translog function. See our 1973b paper for details. 


` 400 


+ 1/2 cea(in B)? 

+ cgewin Bin W + carlin Bin K 
+ 1/2 cww(ln W)? 

+ cwr in W In K + 1/2 cxx(ln KY 


We also construct a Divisia aggregate F of 
B, W, and K to serve as actual output. 
With only symmetry imposed on the 
translog parameters the simple correlation 
between F and F* is .9999. Imposing the 
BW-K separability restrictions and com- 
puting F*, we obtain a simple correlation 
with F of .9999 for the linear restrictions 
and .9994 for the non-linear restrictions. 
Since these restrictions are equivalent to 
using a labor aggregate, it is clear that we 
concur with Solow’s finding. We conclude 
that if a researcher is only interested in 
explaining a time-series of output, he loses 
little by using aggregate inputs. 
Suppose, however, that we are interested 
in explaining variations in factor shares. 
We compute the predicted factor shares, 
first with symmetry imposed, then with 
BW-E separability imposed. The corre- 
lations between these predicted shares and 
the actual shares are presented in Table 7. 


TABLE 7—CORRELATIONS BETWEEN PREDICTED 
AND Actua FACTOR SHARES 




















” Share 
Restrictions Imposed B Ww K 
Symmetry only .9140 .9388 .2967 
BW-K Linear Separability .8742 .9032 .0000 
BW-K Non-Linear Separability .8639 .8347 .4394 





The correlations between the predicted 
and actual shares are substantially lower 
for the B and W shares when the separa- 
bility restrictions are imposed. The picture 
is mixed, however, with respect to the 
capital share. To help interpret this result 
we note that the BW-K linear separability 
restrictions require that the K share be 
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constant, thereby forcing a zero correla- 
tion with the actual share. The sum of the 
B and W shares is also a constant. The 
nor-linear separability restrictions, how- 
ever, require the ratio of the B-and W 
shares to be constant. This causes a sig- 
nificant decline in the fit because the trend 
in the B share is down while the trend in 
the W share is up. The result is an im- 
provement in the fit for the K share. 

V/e conclude that the cost of aggregation 
is relatively low if one wants only to ex- 
plain output trends; but if one wants to 
exp-ain. trends in factor shares the cost of 
assuming aggregation: (or, equivalently, 
sepérability) is significant.!? 


STATISTICAL APPENDIX 


Ir a study published by the Survey of Cur- 
rent Business, F. Beatrice Coleman notes 
that both the Census Bureau and the Bureau 
of Labor Statistics (BLS) have defined the 
catezory of production workers as follows: 


“Production”? workers include working 
foremen and-all nonsupervisory workers 
(including leadmen and trainees) en- 
gaged in fabricating, processing, assem- 
bling, inspection, receiving, storage, 
hend-ing, packing, warehousing, ship- 
ping, trucking, hauling, maintenance, 
rebais, janitorial, watchmen services, 
product development, auxiliary produc- 
tion for plant’s own use (e.g., power 
plant), and recordkeeping, and other 
services closely associated with the 
above production operations. 


Employees other than production work- 
ers include those engaged in the follow- 
ing activities: Executive, purchasing, 
finance, accounting, legal, personnel, 
cazeterias, medical, professional, and 
technical activities, sales, sales delivery 
{e.g., routemen), advertising, credit, col- 


2 Bowles has argued that little information is lost by 
aggregating labor inputs, because the predicted output 
of his Jabor subfunction is highly correlated with his 
actual output. The above discussion suggests that a 
more stringent measure of information loss by aggrega- 
tion cculd be obtained by observing the correlation of 
the actual and predicted factor shares (logarithmic mar- 
ginal products). 
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lection, and in installation and servicing 
of own products, routine office function, 
factory supervision (above the working 
foreman level), and force account con- 
struction employees on payroll engaged 
in construction of major additions or al- 
terations to the plant who are utilized as 
a separate work force. Those engaged in 
regular maintenance and repair opera- 
tions are included with production work- 
ers. [p. 24] 


The distinction between production and 
nonproduction workers is based on the de- 
gree of direct association with the physical 
production process. In a recent study, BLS 
(1969) has labeled nonproduction workers as 
“office and related workers” while production 
workers were labeled as “‘nonoffice workers.” 
In the OBE study by Coleman, produc- 
tion labor was labeled as “wage labor” 
and nonproduction labor as “‘salaried labor.” 
Note that with these alternazive categoriza- 
tions, all force account construction and 
cafeteria workers (labeled as nonproduction 
labor) are considered salaried or office and 
related workers. Nevertheless, the essential 
division of production, nonoffice, or wage 
labor from nonproduction, office and related 
labor, or salaried labor is a useful one; in that 
spirit we denote the quantity of production 
labor input as B (for blue zollar) and the 
quantity of nonproduction labor input as W 
(for white collar). 

A man-hours index is conventionally de- 
fined as the product of persons engaged and 
average hours per person. A man-hours series 
frequently used by economists is that of 
Kendrick (1961, 1972); his index for 1929-68 
constructs man-hours of all labor input as 
the product of all persons engaged and aver- 
age hours per. production worker, normalized 
to 1958=100. Kendrick therefore implicitly 
assumes that average hours per nonproduc- 
tion worker are equal to av2rage hours per 
production worker. 

Since 1947 the Office of Productivity and 
Technology, BLS, has taken samples to 
measure separately man-hotzs series for pro- 
duction and nonproduction labor in U.S. 
manufacturing. These underlying estimates 
are used to construct their published total 
man-hours series for all labor inputs. Let us 
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denote ` MH= ‘man-hours, - P = production 
persons engaged, Ñ = nonproduction persons 
engaged; then a total labor man-hours series 
is constructed as 


(Al) MH, = (P/(P + N))MH, 
+ (N/(P + N))M H, 


where the subscripts é, p, and øn refer to 
total, production, and nonproduction labor, 
respectively. BLS has published data series 
of N, P, average hours worked by prodtc- 
tion labor, and average pay per hour of pro- 
duction labor for the 1929-68 period. 

We construct the 1929-68 series on MH, 
as follows: For the 1947—68 period, we use 
the BLS total man-hours seties—a series 
which reflects changes in the average hours 
worked by production and nonproduction 
labor, as well as changes in N and P.™“ For 
the 1929-46 period, like Kendrick we as- 
sume that average hours of production labor 
are equal to average hours of nonproduction 
labor. In these years MH, is computed as the 
product of persons engaged (N+P) and 
average hours per production worker. 

We construct the 1929-68 series on MH, 
as follows: For the entire 1929-68 period we 
compute MH, as the product of number of 
production workers and average hours per 
production worker. We then use the series 
on. N, P, MH, and MG, in (A1) to compute 
an implicit MH, series for 1929-68. 

The man-hours series of MH, and MH, 
do not reflect changes in the quality of labor. 
We incorporate quality adjustments by 
utilizing an index of educational attainment 
constructed by Christensen and Jorgenson 
(1970). Separate indexes of educational at- 
tainment for production and nonproduction 
labor are not available. The only published 
series of educational attainment in U.S. 
manufacturing is that of Griliches (1967), 
who constructed an educational attainment 
index of the male labor force 18 years and 


13 See BLS (1968). Nonproduction labor is calculated 
as total persons engaged minus production persons en- 
gaged. The 1968 figures are found in later issues of the 
BLS publication Monthly Labor Review. 

4 The Office of Productivity and Technology, BLS, 
kindly provided the underlying tables of their published 
total man-hours series. , 


a 
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over for the years 1940, 1950, 1952, 1957, 


1959, and 1962. Interpolating for missing 
years by assuming constant rates of change 


between benchmarks, we obtain an index of. 


educational attainment for the male labor 
force 18 years and over in U.S. manufactur- 
ing 1940-62. Although the Christensen-Jor- 
genson index covers the entire U.S. labor 
force, we find that the Griliches index and 
the Christensen-Jorgenson index are highly 
correlated; the simple correlation coefficient 
between them is .9884. Since the Christensen- 
Jorgenson index spans the years 1929-68 
and allows for changes in the educational 
attainment of females in the labor force, it 
was decided to retain the Christensen-Jor- 
genson index. Further, we assume that rates 
of educational attainment are the same for 
production and nonproduction labor. The 
Christensen-Jorgenson educational index is 
multiplied by MH, and MH,,; the resulting 
quantity series, labeled B for production 
labor and W for nonproduction labor, take 
account of changes in persons engaged, 
changes in average hours worked, and 
changes in the quality of labor as measured 
by changes in educational attainment. 
BES does not provide compensation series 
for total labor input in U.S. manufacturing 
prior to 1947. OBE, however, does provide 
such series. To reconcile the OBE and BLS 
series, the annual OBE series on full-time 
equivalent employees in U.S. manufacturing 
is distributed between production and non- 
production workers on the basis of their 
ratios in the BLS series. For the years 
1947-68 the OBE and BLS series do not 
differ greatly; the slight differences that do 
exist may be attributed to distinctive sampl- 
ing techniques. Further, in. the OBE series 
the number of proprietors is calculated as the 
difference between persons engaged and full- 
time equivalent employees. We allocate 
proprietors to the category of nonproduction 
labor. 

Seperate payroll data for nonproduction 


8 We are not aware of any study which has under- 
taken tc estimate rates of educational attainment for 
production and nonproduction labor in U.S. manufac- 
turing, in any U.S. industry, or for the entire U.S. labor 
force. 
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and production labor are not available. We 
infer nonproduction payroll as the residual 
of total payroll’ minus production payroll. 

To obtain a wage bill for production work- 
ers, we form the product of production work- 
ers, average hours per production worker, 
and average pay per hour for production 
labor. The wage bill for nonproduction labor 
is computed as the difference between total 
wages and salaries and the wage bill for pro- 


duction labor. 


These wage bills for production and non- 
production labor do not represent the full 
labor costs borne by the employer, because 
supplements to wages and salaries are a sig- 
nificant part of total payroll. Separate time- 
series data on supplements to wages and 
salaries for production and nonproduction 
labor are not available. However OBE pub- 
lishes a series on supplements to wages and 
salaries for all employees in U.S. manufac- 
turing; it is the difference between compensa- 
tion to employees and wages and salaries. 
These supplements to wages and salaries are 
allocated to production and nonproduction 
labor on the basis of their share of wages and 
salaries in total wages and salaries. In order 
to take account of the implicit compensation 
of proprietors, we assume that proprietors on 
the average earn the same compensation as 
the average compensation of all labor types 
in U.S. manufacturing." We multiply aver- 
age compensation (compensation to all em- 
plovees divided by full-time equivalent em- 
plovees; by the number of proprietors (per- 
sons engaged minus full-time equivalent 
employees), and allocate this compensation 
to nonproduction labor. Total compensation 
for production labor is the sum of production 
wages and salaries plus production supple- 
ments to wages and salaries. Total compensa- 
tion for nonproduction labor is the sum of 
nonprocuction wages and salaries plus non- 
production supplements to wages and sala- 
ries plus proprietors compensation. 

A supplement to this Statistical Appendix 
is available on request from the Social 
Science Research Institute, 1180 Observa- 
tory Drive, University of Wisconsin, Madi- 


16 See Christensen (1971) for a justification of this 
assumption. 
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son, Wisconsin, 53706. It cortains four 
tables of annual (1929-1968) figures for the 
following: 1) quantity indexes of the inputs 
B, W, and K; 2) antilogs of the irstrumental 
variables for B, W, and K used in the 2SLS 
and J3SLS regressions; 3) input costs in cur- 
rent dollars for B, W, and K; 4: estimated 
Allen and shadow elasticities of substitution. 
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The Stochastic Structure of the 
Velocity of Money 


By Joun P. Goutp Anp CHARLES R. NELSON” 


Students of money and monetary policy 
have focused a substantial amount of at- 
tention on the behavior of the ratio of na- 
tional income to the stock of money. In the 
most naive form of the quantity theory of 
money, this ratio—the velccity of money 
—is assumed to be a constant. Such an as- 
sumption enjoys no empirical support, 
however, because the veluzity of money 
clearly changes over time. More modern 
and sophisticated versions of the quantity 
theory treat velocity as a steble function of 
other variables, 


Vi = V(Xu, Xw ie pie, ) 

where the variables Xa, ... include such 
things as the interest rates, changes in the 
price level, and the ratio of current to 
permanent income.! Indeed, much of the 
empirical money demand literature deals 
with estimation of money demand func- 
tions which incorporate at least a subset of 
these variables. To the extent that these 
efforts have been successful, velocity may 
be said to be predictable, at least in the 
sense of ex post predictability given the 
determinants of velocity. Iz has also been 
maintained that velocity is predictable in 
an extrapolation sense; that is, movements 
in velocity may to a degrez be related to 
preceding history, allowing not only ex post 


* Associate professors, Graduate School of Business, 
University of Chicago. We are grate7ul to Milton Fried- 
man, Merton Miller, Harry Roberts, Stanley Fischer, 
William Poole, and members of the Money Workshop 
at the University of Chicago for their comments. Gould’s 
participation in this research was supported by NSF 
Grant 2703 A#1 and Nelson’s by NSF Grant 24501. 

1 For example, see Milton Friedman (1956). 


explanation of a sort, but also forecasting. 
According to that view, “trende” and 
episodic deviations from trend may be dis- 
cerned in the time-series of velocit, This 
paper studies the stochastic struccure of 
velocity in order to determine whether 
there is a statistical basis for extrapolative 
prediction. It is important to emphasize 
that our statistical analysis focuses ex- 
clusively on the velocity series, since we 
are interested in knowing what < time- 
series analyst could conclude about velocity 
without reference to other econom:c vari- 
ables. 

We conclude that the velocity series 


‘ constructed by Milton Friedman and 
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Anna Schwartz is well characterized as a 
simple random walk. Another way of 
phrasing this conclusion is that whatever 
the determinants of velocity and their in- 
dividual stochastic structures may be, 
their combined effect is such that succes- 
sive changes in velocity are essentially un- 
correlated. This would imply that of the 
past history available at any given date 
only the current observation is r2levant 
for prediction. We also find that zhe ap- 
parent downward historical “drift” in 
velocity is not statistically sigrificant. 
Further, the simple random walk model 
yields better postsample predictions than 
either a random walk-with-drift model or a 
constant-velocity model. Finally, we com- 
ment on the consistency of our findings 
with alternative fundamental views of the 
money-income relationship and with the 
kind of distributed lag equations fea- 
tured in recent “monetarist”? econometric 
models, 
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.I. The Friedman-Schwartz Velocity Series 


The basis of the belief that velocity is a 
predictable quantity in the extrapolative 
sense appears to be in large part due to the 
relatively persistent decrease in this ratio 
over a long span of time. The Friedman 
and Schwartz velocity series declined from 
a peak of 4.97 in 1880 to a low of 1.16 in 
1946.* Since the 1946 low, the series has 
generally increased and by 1960, according 
to the Friedman-Schwartz data, it had 
risen to 1.69. The decline from 1869 to 
1946 was not monotonic, and sharp fluc- 
tuations have occurred during the postwar 
years. The postwar rise in velocity has 
caused no small concern to monetary 
theorists because it appears difficult to ex- 
plain this behavior using arguments that 
are consistent with the experience of 
earlier years. As Friedman and Schwartz 
note in their discussion of the postwar be- 
havior of velocity: 

The contrast with earlier experience is 

sharp. As far back as our figures go, the 

general tendency is for velocity of 
money to decline secular-y at a rate that 
has averaged slightly more than 1 per- 


cent per year over the nine decades from 
1869 to 1960. [p. 639] 


They continue: 


Viewed in the long-term perspective pro- 
vided by Chart 57, the postwar rise is 
the second of two surprisingly similar 
episodes both at variance with earlier 
behavior. The unprecedented collapse 
in the velocity of money from 1929 to . 
1932 is roughly matched by the corre- 
sponding collapse from 1942 to 1946; 
the rise from 1932 to 1942, interrupted 
from 1937 to 1940, is roughly matched 
by the rise from 1946 to 1960, inter- 
rupted from 1951 to 1954, As Chart 58 
demonstrates, though the second move- 
ment has persisted for a somewhat 
longer period than the first, the two 
episodes are alike not only in general 
pattern and in the magnitude of the 
total rise and fall, but even in some of 


2 The velocity series is tabulated in Table AS, p. 774. 
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their minor movements. As befits epi- 
sodes superimposed on a declining 
trend, the second movement occurs 
around a lower trend than the first. 

[pp. 639-41] 


The interesting aspect of this discussion 
is that it appears to be based on the as- 
sumption that meaningful patterns in the 
movement of velocity and deviation from 
genera. trends can be inferred directly 
from an examination of the time-series of 
velocity. For example, the behavior of 
velocity in the two postwar “episodes” is 
analyzed in reference to the downward 
“trend” in velocity prior to the war. We 
find further allusions to such patterns as 
the authors continue: 

In this perspective, the postwar rise ap- 

pears to be largely a reaction to the 

prior fall, just as the rise from 1932 to 

1937 or 1942 appears to be a reaction to 

the fall from 1929 to 1932. But why did 

the velocity of money fall so sharply 

from 1929 to 1932 and again from 1942 

to 1946, and why did the recovery take 

so long? In these terms, the puzzle is 
less why the velocity of money was “‘so 
high” in 1955 to 1960 than why it was so 
low and so variable during the preceding 
twenty-five years. [pp. 641-42] 


Again, this discussion appears to draw 
inferences about perceived patterns and 
trends directly from the chart of the time- 
series of velocity. In particular, the term 
“reaction” in reference to rises in velocity 
relative to immediately preceding declines 
suggests dependence over time relating a 
given episode or deviation from trend to 
previous such movements. 

The authors even appear to suggest that 
the patterns in velocity per se explain so 
much that the potential explanatory value 
of certain other variables is irrelevant. For 
example, in discussing the effects of in- 
terest rates on velocity in the postwar 
period they say: 

Even for the postwar period, however, 

this interpretation has a serious defect; 


t 
\ 
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it explains too much. If interest rates ac- 
count for the later postwar rise in the 
velocity of money, presumatly they had 
a similar effect in the earlier postwar 
period. But the velocity rise in the ear- 
lier postwar years, as we have seen, can 
be accounted for as simply a recovery 
from abnormally low wartime years, so 
the interest rate explanaticn is super- 
flous. ‘pp. 647-48] 


II. A Stochastic Model for Velocity 


Clearly, the assumption that velocity is 
stable or at least predictable is essential 
to any empirical interpretation of the strict 
monetarist position. It would seem natural 
to inquire, therefore, whether empirical 
evidence exists to support such an assump- 
tion. While few investigatcrs would be 
satisfied with an assumption of constant 
velocity, the question of extrapolative pre- 
dictability remains. Has the downward 
historical drift in velocity been significant 
in a statistical sense? Can secular move- 
ments in velocity be interpreted in any 
meaningful way as “trends” or “episodes” 
which may be linked to previous move- 
ments in velocity as Freidman and 
Schwartz have suggested? One approach 
to answering such questions is to examine 
the stochastic structure of the velocity 
series; in particular, its serial covariance 
structure. A tendency for velocity to move 
in reaction to preceding movements, for 
example, should be reflected in negative 
serial covariances or correlation at the 
appropriate lags. In any case, by associat- 
ing stochastic structure with a statistical 
generating mechanism, we may be able to 
describe the behavior of the series and 
characterize its predictability in analytical 
terms. f 

The velocity series developed by Fried- 
man and Schwartz is the longest consistent 
series available, spanning the years 1869 
through 1960. Money is defined to include 
currency held by the public plus total 
deposits in commercial banks. Their money 
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income numbers are based on Kuznets’ net 


‘national income estimates, interpolated 


for 1956-60 from. Department of Commerce 


-estimates.? The data are plotted in Figure 


1. Friedman has stated elsewhere (1968) 
that the data are least accurate for the 
early years through 1890. Consequently, 
in reporting results we shall distinguish be- 
tween the full series and the shorter series 


- comprising 1891-1960. From the plot of 


the data it is evident that measured veloc- 
ity was subject to much greater fluctua- 
tion during the first sixteen years, through 
1885, than during later years, whether be- 
cause of actual fluctuations or because of 
the measurement errors to which Friedman 
refers. 

Our initial presumption was that the 
velocity series, or its first differences, 
would have a representation as a member 
of the broad class of linear stochastic 
processes. This would include autoregres- 
sive, moving average, and ‘mixed autore- 
gressive-moving average (A RMA) processes. 
A general methodology for associating the 
sample autocorrelations of a time-series 
with particular ARMA models has been 
described by G. E. P. Box and G. M. 
Jenkins. A wide variety of patterns of 
autocorrelation may be shown to be im- 
plied by models belonging to this class. 
Sample autocorrelations of the long and 
short series and their first differences are 
presented in Table 1. Under the null hy- 
pothesis that the true autocorrelations are 
all zero, the individual standard errors of 
the sample autocorrelations are just T~1/2 
as indicated in the table. 
` The autocorrelations of both undiffer- 
enced velocity series are very large and 
decline slowly with increasing lag, a neces- 
sary result of the fact that the data cross 
the historical mean only once, in 1902, ex- 


3 See Friedman and Schwartz, Appendix A, fn. C.1, 
p. 775. 
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cept for a one-year “blip” in 1918.4 Since 
this pattern is typical of a nonstationary 
series of the sort which displays no affinity 
for a mean value, the autocorrelations of 
the first differences of velocity are perhaps 
of greater interest. These tell a rather 
surprising story. Namely, only at lag three 
in the case of the full series do any of the 
autocorrelations approach anything like 
two standard errors in absolute magnitude. 
In general, the autocorrelations are small, 
exhibiting no pattern which might be sug- 
gestive of either autoregressive or moving | 
average structure. In other words, a model 
which accounts for the observed series, de- 


4 The formula for sample autocorrelations used in this 
study ‘s 
Toj 


Ly (Z: — ZZ > Z) 
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2 (Z: — Z) 
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where Z is the mean of the observations Z1,... 


noted Vi, is the random walk 
(1) Vi — View = m +6 


wherz {us} is a sequence of zero mean un- 
correlated random disturbances and 6 is 
the expected value of the first differences 
(Vi~— Yi). Another way of writing (1) 
expresses the current value of Vi as Vis 
plus the random disturbance # plus the 


-constant 6, thus alternatively, 


(2) Ve = Vi +m +6 


The 2volution of the observed series may 
be described then as the accumulation of 
random changes plus a “drift” if ô is non- 
zero. , 


5 T; .s important to note that the random walk hy- 
pothess is also consistent with the observed sample 
autocozrelations of the levels of velocity. To see this note 
that model (2) is a special case of the Markov process 
Vi=g sitert, with ¢=1. An approximation for- 
mula for the expectation of rı of a Markov process is 
given >y Maurice Kendall and Alan Stuart, p. 435. 
Correccing their expression for number of terms in nu- 
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TABLE 1—SAMPLE AUTOCORRELATIONS OF FRIEDMAN-SCHWARTZ ANNUAL 
YeLociry Data, 1869-1960 ann 1891-1960 














Dee ` 1869-1960 1891-1960 
Lag Levels First Differences Levels First Differences 
1 .95 — .08 92 — 02 
2 92 -07 84 — .07 
3 .89 —.20 76 — 18 
4 85 04 - 72 17 
5 .81 — 06 69 — 08 
6 - 78 .09 66 17 
7 74 ~~ 03 61 05 
8 70 — 03 .56 —.02 
9 66 —.11 .53 — O01 
10 * 61 — .03 48 OL 
11 , 96 15 44 04 
12 50 ~ 13 40 — 12 
13 - 46 16 37 08 
14 .41 ~. ll .34 — 00 
15 38 03 31 — 17 
16 34 ~ 02 28 10 
17 32 13 .26 ll 
18 .29 ~ .00 24 .01 
19 .26 .05 .20 .02 
20, .24 — 02 17 — 06 
21° 21 .01 14 ~ 01 
22 18 ~.11 ll ~ 09 
23 16 11 09 10 
24 14 .02 .07 OL 
Standard Errors 10 .10 12 12 


2 Individual standard error under hypothesis that actual autocorrelations are zero at 
all lags (7” for T obs2rvations). The same standard error applies to each autocorrelation 


coefficient, 


Before drawing implications: from the 
model we are interested in estimating ô and 
testing its statistical significance, in the 
present context testing the hypothesis that 





merator and denominator of our r; we obtain the limit, 


=5 
lim EG) = 2 
got n 


Substituting n= 92 for our full sample and x= 70 for our 
shorter sample, we obtain .95 and .93, respectively, 
compared with the corresponding values of .95 and .92 
given in Table 1. We also note that r; is very nearly the 
least squares regression coefficient of V, on Vi if the 
first observation is regarded as fixed. To check further 
on the hypothesis ¢=1, we therefore estimated ¢ using 
the “backforecasting’”’ technique cf Box and Jenkins 
which is essentially a weighted leas{ squares procedure, 
taking into account the first observation. These esti- 
mates differed from unity only in the, third decimal 
place for both the full and shorter series. 


a 


velocity in fact has a tendency to drift in 
either direction. The least squares results 
are : 
(3) V; = Vi Ath — 0316 

i(8) = — 1.636 
for the full series and 
(4) Ve = Via + um — 0181 

(Ê) = — 1.094 
for the shorter series. Using a normal ap- 
proximation to the ¢-distribution, the first 
estimate is just significant at the .102 level 


against the alternative 6=0 in a two-tailed 
test. The estimate for the shorter series 


6 The two-tailec test is the appropriate test in the 
present context sir.ce we have no a’priori reason to sup- 
pose taat the series will drift in either direction. 


410 
(which is, of course, not independent of 
that for the longer series) is just significant 
at the .274 level in a two-tailed test. 

We conclude that by the usual statistical 
criteria, we cannot reject the hypothesis 
that the data are generated by a simple 
random walk model with zero drift: 


(5) Ve = Vir + m 
It is important to emphasize that support 


for the hypothesis that V, is a random 
walk depends only on the lack of autocor- 


relation in the first differences of the series: 


and not on the value of ô. If § were signifi- 
cantly negative (or positive) we would in- 
fer that the series was a random walk with 
drift. The random walk property per se 
depends only on the apparent lack of auto- 
correlation in successive changes in ve- 
locity. The nonstationarity -of a random 


‘walk implies that the’ series displays ` no. 
affinity for a mean value, rather it will terid. 


to wander away from any chosen starting 


point. When 6 is zero, it is just as likely to 


wander in one direction as the other. 

To check against the possibility that 
more complex mechanisms may be re- 
quired to account for the stochastic struc- 

-ture of the data, it is desirable to test the 
overall smallness of the autocorrelations of 
velocity changes. This is readily accom- 
plished with use of the Q-statistic due to 
Box and D. A. Pierce. Denoting the sample 
autocorrelation at lag 7 by r;, the statistic 
is given by 


Ls 2 
(6) Q=T hr 


jml 
where T is the number of observations and 
K is “sufficiently large.” Q is distributed as 
x? with K degrees of freedom under the 
null hypothesis that the true autocorrela- 
tions are zero. For both series the Q-sta- 
tistics were smaller than their expected 
values for K=12, 24, and 36, and, thus, 
the null hypothesis cannot be rejected. As 
an additional check on the adequacy of 
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the model, we fitted the first-order auto- 
regressive model 

(7) Wi Ver) = (Vir — Vie) + +8 
and the first-order moving average model 
(8) | (Vi — Vien) = the — Otte + 5 


to both series end found that in both cases 

the relevant parameters, ¢ and 6, respec- 

tively, were small and not significant.’ 
While the absolute changes in: velocity 


are markedly larger prior to: 1891, relative 


changes expressed as the changes i in the log 


of velocity are not. This suggests that logs 


may provide a variance stabilizing trans- 


formation, perhaps eliminating hetero- 


scedasticity present in the full series. The 
random walk model in logs is then 


©) mV = Ver + ult 6! 


‘and. ne estimate of o for. 1869-1960 and 
‘its ¢-ratio are 


i 


_ 0109 
~ 1.456 


(10) l i 
18’) 


whica represents a significance level of 
about .145 in a two-tailed test against the 
alternative hypothesis 6=0. Q-statistics 
for K=12, 24, and 36 are all close to their 
expected values under the null hypothesis 
that successive log changes are uncorre- 
lated. 

In summary, our tests based on the 
Friedman-Schwartz data do not provide 
evidence against the hypothesis that 
changes in velocity are serially uncorre- 
lated. There would seem to be only margi- 
nal evidence against the further hypothesis 
that the expected change is zero, partic- 
ularly for the period following 1891.8.° 


U 


1 For the estimation theory underlying application of 
such models, see Box and Jenkins, ch. 7. 

8 Friedman and Schwartz have also tabulated (Table 
AS, p. 774) a velocity series for the more various defini- 
tion of the money supply, which includes currency and 
demand dzposits but excludes time deposits. The esti- 
mate of 4 for this data over the period 1915-60 is —.004 
with a /-ratio of 
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—.1379, The Q-statistics are smaller 
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Ik. Postsample Prediction 1961" 70: 


- Further evidence, on ‘alternative a 
for: velocity as well as additional. insight. 
into their implications are provided by: 


postsample prediction tests for the years 
1961-70. It is apparent from equation (2) 
that the conditional expectation of a future 





than their expected values at K= 12, 24, and 36. Veloc- 
ity series other than the Friedman-Schwartz data are 
` also of interest. In particular, we nave examined the 
serial correlation structures of two quarterly series over 
the postwar period. One series is ccnstructed from the 
standard seasonally adjusted Department of Commerce 
data as reported in the Survey of Current Business, with 
money defined as currency plus demand deposits and 
income as gross national product. The second series 
differs only in that it uses data unadjusted for season- 
ality. In both cases after appropriate_differencing serial 
correlation “is conspicuous only at lags 1, 3, 4, and 5 
quarters. Correlation at lag 4 may be accounted for 
by seasonality (still present in the “seasonally’ ad- 
justed” series) in the series, at lag 1 by nonseasonal 
serial correlation, and at Jags 3 aad 5 by the inter- 
action of seasonal and nonseasonal correlation (see Box 
and Jenkins, ch. 9). Setting aside seasonal correlation, 
our preliminary results suggest, then, that only corre- 


lation between successive quarters is observed in the: 


data. Regardless of the particular cefinitions of money 
and income chosen, the method of aggregation within 
time periods may be expected to have some effect on 
the pattern of serial correlation. Fer example, velocity 
computed using the money stock at the beginning of 
each period may differ in this respect from velocity 
computed using the average money stock over the en- 
tire period as it is for all the series we have examined. 
This is due to a well-known effect of time aggregation 
discovered by Holbrook Working. We (and others) have 
proceeded under the implicit assum>tion that the latter 
method provides the economically relevant definition of 
velocity. 

5 Friedman has suggested to us that 1906 might bean 
appropriate breaking point in the velocity series since 
after that year the velocity series for the United States 
and the United Kingdom follow each other more closely 
than was the case prior to 1906 when U.S. velocity was 
falling rapidly. Although the reference to British data 
in the choice of a particular breakiag point is inconsis- 


tent with our objective to focus exclasivély on the veloc- , 


ity series, we have calculated 6 and ¢ for the subperiods 
1896-1906 and 1907-1960. They are b= 
(Ê) = 1.572 for 1869-1906 and §=—.012 and 


1) = — .633 for 1907-1960; The t-tests have significance , 


‘levels .120 and (528, respectively, Sitnilar‘results were 
obtained for the tog of velocity. Surprisingly, this: alter- 


native breaking point in the Seties would not lead us. to’ 


alter our conclusioris with respect to either the random 
walk hypothesis or the statistical significance of 8; al- 
though long-term trends are visually more striking ‘when 
this breaking point is is chosen. 
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? Fei Va) j 


= EVs + tuit... 
+ ten $08) on, Vo 


= V, + nå 
and this is readily shown to be the mini- 


mum squared error prediction. Thus the 


profile of predictions at time t is simply a 
straight line with origin V, at time t and 
slope ô. Of course, if 5 is zero as in (5), then 
the conditional expectation for any horizon 
is just V+. The variance of prediction errors 


Vw Pln) is 
(12) Var (Vian — Viln)) = 
Var (wi t.. i+ tn) = no. 


where g? is the variance of the disturbances 
u. According to the random walk ‘model, 
then, the only aspect of the history of 
velocity which is relevant for prediction is 
the last observation. Uncertainty with 
respect to the future, as measured by 
variance of prediction errors, is just pro- 
portional to horizon. In the special case 
o2=0 we are back to the situation where 
velocity is constant or at least completely 
deterministic. In the present case, how- 
ever, the sample estimates of o% are .0340 
for the full series and .0189 for the shorter 
series. 

To illustrate prediction of velocity using 
the random walk models we have com- 
puted velocity for the period 1960-70 using. 
a procedure suggested: to us by Anna 
Schwartz. Annual money supply data are 
averages of monthly data from the Federal 
Reserve Bulletin, pp. 72-77. The. income 
numbers are Department of Commerce 
National Income multiplied. by the factor 


. 882 in, order to link this income series with 


the: Kuznets series at 1947. w Computa- 


20-This i is ‘dearly only one of a large number of ways 
to obtain yo data aes 1961 to 1970 that a are con- 
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` Taste 2—Vetocrry or Money 1961-1970: ACTUALS AND 
PREDICTIONS FROM RANDOM WALK MODELS 





i Visco(n), net Visso(n) /nĝu P(n) 
Year Actual 8=—.0316 G%=.0340 = —.0181 ô= .0189 5=0 
1961 1.68 1.69 184 1.70 137 1.72 
1962 1.71 1.66 . 260 ‘1.68 194 1.72 
1963 1.69 1.62 .319 1.67 238 1.72 
1964 1.71 1.59 368 1.65 274 1.72 
1965 1.75 1.56 .412 1.63 .307 1.72 
1966 1.75 1.53 ASL 1.61 336 1.72 
1967 1.75 1.50 487 1.59 367 1.72 
1968 1.72 1.47 .520 1.57 388 1.72 “= 
1969 1.73 1.44 552 1.56 412 1.72 
1970 1.73 ‘1.40 .582 1.54 6435 1.72 








tion of predictions for the years 1961-70 
from origin date 1960 requires only the 
` number Viso which is 1.72 and alternative 
estimates of 6, namely —.0316 based on 
the full series, —.0181 based on the shorter 
series, or zero if we wish to accept the null 
hypothesis 6=0. The alternative predic- 
tions along with the realized actuals and 
estimated standard deviations ntô, are pre- 
sented in Table 2. 
The first thing that is apparent from 
Table 2 is that the movement of velocity 
' during the postsample decade was rather 


/ 


qualitative comparisons. The version 6= 
— .0316 results in forecasts which are uni- 


` formly below the actuals from 1962 on. 


slight by historical standards. From an ` 


initial value of 1.72 in 1960,\the updated 
series moved in the range. 1.69 to 1.76, end- 
ing at 1.73 in 1970. All three series of fore- 
casts are well within one estimated stan- 
dard deviation at all horizons. This fact 
reinforces the impression that the. series 
was far less “noisy” during this decade 
than it had been typically in the past. 
Further, this excludes the possibility of 
strong rejection of any version of the ran- 
dom walk model in favor of another purely 
on grounds of postsample prediction. 
Nevertheless, we may still make some 





sistent with the Friedman-Schwertz series. We have 
tried many other methods and everyone of them has 
led to similar conclusions in the postsample prediction 
tests. 


The version ô= —.0181 also falls behind 
the actuals after 1962. The simplest ver- 
sion 6=0 has the smallest absolute errors 
from 1964 on. 

A prediction test which is perhaps more 
relevant for policy purposes is one-year 
ahead prediction. The one-step ahead er- 
rors and sum of squared errors for the post- 
sample. decade are given in Table 3. The 
smallest sum of squared errors is associated | 
with 6=0, the no-drift model.. The fact 
that all of the sums of squared errors are 
very much less than either estimate of o} 
adds to the impression that the velocity 
series was unusually quiet during the 
1960’s. (Recall that the one-step- ahead 
error [V,4.—V,(1)] is simply w,41.) Tests 
of the hypothesis of equality of variance of 
velocity changes for 1961~70 versus 1869- 
1960 and 1891-1960 both lead to rejection 
at a very high level (less than .01) of sig- 
nificance. 

The qualitative conclusions of this sec- 
tion are unaltered if the log of velocity is 
compared with predictions of model (9)~ 
(10) and a zero drift model. The dispersion 
of relative changes in velocity also appears 
to have diminished in the 1960’s, equality 
of variance for 1960-70 versus 1869—1960 
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TABLE 3—Verocrry oF Money 1961-1970: ACTUALS AND Onr-YEAR-AHEAD 

t : PREDICTIONS FROM RANDOM WALK MODEL 
Year of í r Vi) Vin 1) Viua f) Veu— 
Actual Actual 6=—.0316 Vill)  6=—.0181 0) 5=0 VA) 
1961 1.68 1.69 —.01 1.70 . =~ .02 1.72 . — .04 
1962 1.71 1.65 06 1.66 05 1.68 03 
1963 1.69 1.68 Ot 1.69 00 1.71 ~ .02 
1964 1.71 1.66 .05 1.67 04 1.69 .02 
1965 1.75 1.58 .07 1.69 06 1.71 04 
1966 1.76 1.72 04, 1.73 03 1.75 OL 
1967 1.75 1,73 .02 1.74 „01 1.76 —.01 
1968 1.72 1.72 00 1.73 —.01 1.75 — .03 
1969 1.73 1.59 .04 1.70 .03 1.72 .01 
1970 1.73 1.70 03 1.71 02 1.73 00 
Sum of Squared Errors 0157 0105 6061 





being rejected at a very high level (less 
than .01) of significance. 

In summary, one would have done very 
well during 1961-70 to have predicted in- 
come by simply. using the velocity figure 
just observed for the past year. This is in 
contrast to the procedure that would have 
been recommended by the assumption un- 
derlying regression models of the money- 
income relationship. In particular, these 
models are of the form 


(13) Y,=VMite | 
If the standard deviation cf e, is propor- 
tional to M, then 


(14) tay M 
M + (e/! +) : 


E t 
is a properly specified regression model and 
the least squares estimate of V is simply -> 
TE eg 


(15) 4 
T t=1 Mi 


-A 


the mean velocity over the sample period. 
For the Friedman-Schwartz data we have 


(16) Ŷ = 2.42, 1869-1960 
and 
(17) = 1.94, 1891-1960 


both of which would have provided very 


much poorer predictions than any of the 
random walk models for the period 1961- 
70. 


IV. Implications of the l 
Random Walk Model 


We are obliged to conclude from the 
foregoing analysis that the Friedman- 
Schwartz velocity series, when considered 
as a univariate stochastic process, is em- 
pirically indistinguishable from a random 
walk; that is, the simple summation of un- 
correlated shocks, The fact that it appears 
ex post that nonrandom’ patterns and 
trends occur in this series is not incon- 
sistent with the hypothesis that the series 
is a random walk. As William Feller notes 
in his discussion of apparent trends in ran- 
dom walks, i 


Most stochastic processes in physics, 
economics and education are of this na- 
ture, and our findings should serve as a 
warning to those whe are prone to dis- 
cern secular trends and deviations from 
average norris. [p. 68 ]#? 


1 Tt was once (and to some extent still is) quite popu- 
lar to fit polynomials in time to economic data series and 
the temptation to do so is understandable, given the - 
strong ex post patterns that can be seen in the velocity 
series. As part of the analysis, we fitted a quadratic in 
time to the shorter velocity series using ordinary least 
squares. Taken at face value the tratios of the co- 
efficients'of time and time squared in this regression are 
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This warning and the hypothesis that 
velocity is a random walk does not mean. 
-that there is no meaningful relationship 
` between the money supply and national 
income. It does imply, however, that one 
must exercise particular caution in draw- 
ing inferences about this relationship 
solely on the basis of the historical be- 
havior of velocity.” In particular, we have 
seen that there is no strong statistical evi- 
dence from the series itself for attributing 
the decline in velocity observed over the 
period 1869-1946 to an underlying ten- 
dency to drift. in a negative direction. 





highly significant, but the residuals are strongly auto- 


correlated. This is not evidence against the random ' 


walk hypothesis, however, since it is typically the case 
‘that any particular section of the history of a random 
walk can be well approximated by a polynomial in time. 
Using Monte Carlo techniques, we generated numerous 
random walks with error terms drawn from a normal 
distribution having parameters of our estimated model. 
We consistently found that time and time squared had 
“statistically significant” coefficients in least squares 
polynomial regressions of these known random walks. 
This is an example of model misspecification in which 
the irrelevant included variables (time and time 
squared) are correlated with the relevant excluded vari- 
ables (in this case lagged velocity). When lagged veloc- 
ity is added to the regression for the actual velocity 
series, all the coefficients have large tratios and the 
autocorrelation of the residuals is reduced substantially. 
This result appears at first to be strong evidence con- 
trary to the random walk hypothesis. Such a conclusion 
is not warranted, In this situation ordinary least squares 
results are misleading because the classical assumptions 
are not satisfied. Once again we found that we were re- 
peatedly able to replicate these results for random walks 
generated in Monte Carlo experiments. The finding 


that time and time squared show up significantly in: 


these Monte Carlo experiments is an interesting result 
with potentially important implications for the analysis 
of economic time-series, We plan to examine this qres- 
tion in a later paper. It also should be added that post- 
sample predictions with the time-polynomial model are 
far worse than the random walk model. 


‘2 Milton Friedman has pointed out to us that over, 


‘the past 90 years velocity in the United States and the 
United Kingdom is correlated on a year-by-year basis 
and that the correlation coefficient is higher than could 
be attributed to chance. This is also true if year-to-year 
changes in the two velocity series are correlated. Suck a 
finding does not vitiate the conchision that the U.S. 
(and possible the U.K.) series is a random walk. It sim- 
ply suggests that both series may be subject to random 
-shocks which are cross-correlated. 
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Mcre important for short-term forecasting 
anc policy evaluation, it would appeat 
fruitless to attempt to identify apparent 
“deviations” from “trend” since, if veloc- 
ity is a random walk, there is no reason to 
expect that any such deviations will be 
corzected in the future. A random walk 
process exhibits no affinity for a mean level 
or particular trend line, but rather will dis- 
play ever larger departures from any given 
level or trend line as time progresses.. 

It is a matter of some interest to consider 
whether our findings can be reconciled with 
som2 of the leading hypotheses regarding 
the fundamertal nature of the money- 
income relationship. For example: 


Hy: Velocity fluctuates around a fixed 
mean (the classical case). This would be 
implied by an LM-IS system under classi- 
cal assumptions of flexible wages and 
prices if disturbances are monetary shocks 
which shift the LM curve. In equation 
form the hypothesis states 


(18) VW=avrn 


where {V+} is a mean-reverting stationary 
errcr and V is a constant. 

_ Ic is clear that the random walk model 
is inconsistent with H, due to the non- 
stationarity of Vi. 


H.: Velocity is constant if properly de- 
fine= as the ratio of “true” income to 
true money. The discrepancies between 
measured and true magnitudes may be due 
to measurement errors or transitory com- 
ponents in mcney and income. For true 
magnitudes F, and M., we have then 


F, 

(19) = =y 
Mi 

This hypothesis is essentially the same 
as Ee since both refer to transitory de- 
partures from a fixed long-run relationship. 
Assuming that measured quantities are re- 
lated to true quantities by 


i 
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(20) Y, = F,- ev 7 Á í 
M, 2 Me e% i 


where F, and M, are zero mean random 
errors. Then if V= Y,/M, we have 


(21) nV.=nV+(%i- M) 


which is equivalent to (18) except it is in 
log form. ; 

H,: The demand for real per capita 
money balances is a function. of permanent 
real per capita income, see Friedman 
(1959). 

Friedman shows on p. 336, equation (7), 
that this hypothesis implies that measured 
velocity, the ratio of measured income to. 
measured money, is given by 


(2) syt (Yar FO 





where all variables are expressed intogs, alk 


monetary variables are deflated: by per- 


manent price level, superscript p denotes: 


permanent magnitudes, N, denotes the log. 
of population, y is a constant, and 7 
(Friedman’s ô) is the elasticity of the de- 
mand for real permanent balances with re- 
spect to real permanent per capita Income. 
Friedman estimated 7 to be 1.81. 

We begin our discussion of (22) by 
noting that the last term, equivalent to 
permanent velocity in Friedman’s frame- 
work apart from a constant, may reason- 
ably be argued to follow a random walk if 
Y” is interpreted as long-run expected in- 
come. Under that interpretation it follows 
that changes in FY?” should be essentially 
uncorrelated, or else eccnomic agents 
would be able to anticipate future revi- 
sions in their expectations merely by ex- 
amining past revisions. In other words, 
changes in Y? are reasonakly assumed to 
be unanticipated. The nature of NW, is not 


8 We offer this only as one plausible interpretation 
of the model in the interest of seeing if it is consistent 
NX 


~~ 
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„crucial since we may either take it to be a 


deterministic function of time or simply | 
rephrase the above argument in te-ms of 
per capita permanent income. Clearly 
then, if our data consisted of observations 
on permanent velocity, the model would 
lead us to expect random walk behavior. 
It would also predict a negative mean for 
the first differences since (1—7) is negative 
(—.81) and real per capita permanent in- 
come presumably grows over time. The 
stochastic properties of measured velocity, ` 
as we shall see below, depend crucially on 
the magnitude of » and the stochastic 
structure of the méasured income series. 
Friedman assumed, at least for empiri- 
cal purposes, that an appropriate estimate 


-of perinanent income is expected income ~ 
-given by! 


er 


0) =e One Yorka 
"1 6<8<1 


where a allows for a long-term drift in in- 


‘come to be reflected in’ expectations. As 


John Muth has shown, (23) will be optimal 
(minimum mean square error) if FY, is 
generated according to 

(24) Y= Verte — (1 — Blea + of 


where {e} is a sequence of zero-mean un- 
correlated disturbances.! Note that ac- 


- cording to (24) the fitst differences of F, 


will in general be autocorrelated at lag one 
only. Using (24) it is readily demonstrated 
that the change in expected income is 





with observed behavior of measured velocity. Other in- 
terpretations are clearly possible. 

44 Equation (23) is a discrete version of the continuous 
weighting scheme given in Friedman (1959, p. 337). We 
use (23) as part of the empirical framework for our sub- 
sequent analysis but with great reluctance because it is 
far from clear that such a method would be used by — 
rational economic agents to form expectations. 

“8 To our knowledge, there is no evidence that the 
process generating income is of the form of (24), or 
equivalently, that (23) is an appropriate extrepolative 
forecasting mechanism. i 
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given by 
(25) (Fi = Yim) = fe + of 


which is a random process by the definition 
of fe} with mean af. This establishes 


that changes in permanent velocity will 


also be uncorrelated. 

_ Noting that permanen= velocity differs 
from measured velocity by the term 
(Yi-— ¥?), which according to (24) is just 
(1—B)e—aB, we now may write an ex- 
pression for the first differences of mea- 
sured velocity in terms of the random 
disturbances {e} and parameters of the 
model, namely from (22) / 


(26) Vs- V) = 

(1 — b) — e1) 

+ (1 — aba + (1 — n)a — 7) 
where v is the rate of growth of population 
(assumed constant) and hence (a8~r) the 


rate oi growth of per capita F”. Rearrang- 


ing we have 
(27) AV, = {1 — Bn}e —(1—Blen 


+ (1—1)(a6 — 7) 


The differences of V, will clearly be auto- . 


correlated in general although the magni- 
tude of the autocorrelation will depend on 
values of y and £. In particular, the first- 
order autocorrelation coefficient is 


= bn)(B = 1) 
(1 — By)? ed — BY 
and all higher order autocorrelation co- 


efficients are zero. It is easily seen from 
(28) that when 


(29) by = 1 


then pis zero. Keeping in mind that Fried- 
man estimated y to be 1.81 and £ to be .4 
it is interesting to note that pairs of B and 
9 consistent with p= 0 include 





(28) 


-a 2.50 2,25 2,008 1.81. $75 165.7 


B: A 





AE 50 055, ST. E 66 
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The value of p will also be small for values ` 
of 8 and 7 in the neighborhood of Fried- 
man’s point estimates even though they 
do. not satisfy (29) exactly. For Semple 
fixing n at 1.81 we have l 


B: 4 5 155 6 
pi —.33 © —.19 0 +.20 


and alternatively fixing 8 at .4 we have `’ 


a «181 2.00 2.25 2.50 

p: — 38 —.30 ~~ 16 *.0 
The point of these examples is simply that ` 
there are plausible values of 8 and n which ` 
are well within presumed sampling error ` 
that imply we should find very little auto- 
correlation of any order in velocity. 

It is also interesting to note that the ex- 
pected change in the Jog of measured 
velocity in (22) will be (1—7) times the ex- 
pected rate of change in permanent real 
per capita income. Taking as an estimate 
of the latter, the historical mean rate of 
growth of real per capita income of about 
.02 we have a derived expected rate of 
change of velocity of ~.0162 using Fried- 
man’s value of 1.81 for n. We note that 
this derived estimate is within one stan- 
dard error of our estimate of 6’ although it 
is more than two standard errors On $) 
from zero. i 

In short, we are able to find an Wiehie 
tation of Friedman’s 1959 model that 
would be consistent with the finding that. 
measured velocity is a random walk. 


H;: Money and income are both non- 
stationary upward- -drifting, but essentially 
unrelated, time-series (the strict Key- 
nesian ease): 


Under this hypothesis velocity is aan 
a statistical artifact of the histories of 
money and income, the log of velocity 
evolving according to 


(30) , In V, = ln Y, — 


ln Mi 


Since ln Y, and In. M, are both nonsta- . 
tionary, it is readily argued that their dif- 
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ference -will be nonstationary under this 
hypothesis, for example, if both are non- 
convergent summations of randori errors. 
Their difference, however, need not be a 


random walk. Whether there is a drift in 


In V: would depend on the relative rates of 
drift of in Y, and Im M,. The strict Key- 
nesian hypothesis may therefore also be 
consistent with our empirical findings. 


Hy: Income is a distributec lag on 
money and possibly other variakles with 
fixed coefficients (see, for example, Leonall 
Andersen and Keith Carlson anc Arthur 
Laffer and R. David Ranson). 


The simplest example of this class of 
models would be of the form 


i , 
(31) Y, = D7 BM: 

tral) 
with the 8; being fixed coefficients. The 
model may be rewritten in the form 


Y, to Mi 

(32) 7 = Bo + Den M, 

A random all in V, would imply that the 
weighted sum of ratio changes in money be 
a random walk. For instance, if k=1 then 
M,—ı/ M, roughly one plus the percentage 
change in M, must evolve according to a 
random walk. The other possibility is that 


the coefficients 8; are not stable. The con- 


ditions imposed on the model are, of course, 
much more complex if additional explana- 
tory variables, such as government pur- 
chases of goods and services, are included, 
as is often the case. 


‘Hs: Velocity is determined in a gen- 
eral LM-IS framework where unemploy- 
ment equilibria are possible and/or the ZS 
curve shifts. 


It should be clear that in the context of 
the LM-IS framework, any of the circum- 
stances allowing an unemployment equi- 
librium or any shift in the ZS curve, in- 
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cluding those due to expectations of the 
rate of inflation, could be compatible with 
nonstationary behavior in velocity and 
therefore not inconsistent with our random 
walk model.16 

The general conclusion which emerges 


‘from review of the six hypotheses reviewed 


above is that, while some are clearly incon- 
sistent with a random walk in velocity, 
there remain both monetarist and Key- 
nesian alternatives which may be recon- 
ciled with the hypothesis that velocity is a 
random. walk. 


16 William Poole has suggested another interesting 
hypothesis, namely, that velocity may be a function of 
the “permanent” interest rate and the permanent: in- 
terest rate may be measured by the rate on perpetua. 
bonds. The price of a perpetual bond is 1/é and given the 
evidence that security prices follow a random walk we 
might expect velocity to do so also. 
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Faculty Salaries: Is There Discrimination by 


Sex, Race, and Discipline? 


By Nancy M. Gorpon, Tuomas È. Morton, AND Ina C. Brapen* ; 


Many variables which affect salary, such 


as age, education, and race, ‘have been studied 


in detail. Less is known about salary profiles 
and differentials related to sex. This study 
uses data on all full-time academic employees 
of a large urban” university. It controls for 
age, race, years at the university, 2ducation, 
rank, and department. We investigate the 
relationship between salary and the explana- 
tory variables for men and women 3eparately 
as well as for all employees together, where 
sex is an additional independent variable. 
Regression analyses yield unamb-guous re- 
sults; about three-fourths of the variation in 
salary across employees is expla.ned. The 


ple, age, sdticadon: and race. Tessi is known 


„about the effect of the employees’ sex. To be 


‘chair empiricism,” 


salary profile for women differs from that for ` 


men primarily in the effects'of race, age, and 
department. Salary increments between 
ranks are similar. However, on everage, a 
woman faculty member earns 11 percent less 
than would be predicted for a man with her 
characteristics. Blacks earn 13 perzent more 
than comparable whites. A medical school 
faculty member with an M.D. earns 93 per- 
cent more than an otherwise ccmparable 
Ph.D. in the social sciences. 


I. Overview 


When considering theories cf a irm’s sal- 
ary structure one can proceed at th-ee levels: 
casual observation, formal modelling, and 
empirical investigation. All three levels are 
necessary and ideally interact to further the 
development of any area. Many variables 


affecting salary have been studied, for exam- 


* Assistant professor of economics, associate professor 
of industrial administration, Carnegie-Mel.on Univer- 
sity, associate professor of psychology, Allegheny 


County Community College, respectively. We wish to: 


thank David Cass, Robert Lucas, Timothy McGuire, 
and Leonard Rapping for their valuable suggestions and 
Margaret Hart and Marcel Weiner for their diligence as 
research assistants. Roman Weil, Lester Lave, and our 
programmer Mark Gelfand were especially helpful. 
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sure, there has beert_a great deal of “arm- 
arid a: fair amount. of 
formal modelling, some. originally.. formulated 
with. respect: torace but ‘applicable: to’ sex 
discrimination ` as- well.’ However, there is 
little work on wage profiles by sex or differ- 
entials between men and women which con- 
trols for the a priori relevant variables. 

The most satisfactory way to control for 
such factors is to build a wage structure 
model encompassing them and to fit it em- 
pirically. While one is never able to measure 
all the relevant variables, the more that can 
be included,! the more dependable the re- - 
sults. For this study, we have detailed infor- 
mation on virtually every full-time academic 
employee of a large urban university. In 
particular, we estimate salary as a function 
of age, race, years at the university, current 
education, rank, and department for men 
and women separately, as well as for all em- 
ployees together, where sex is an additional 
independent variable. 

The coefficients of the independent vari- 
ables in our regressions have high é-values 
and the R’s are approximately 0.78. The 
salary profile for women differs from that for 
men primarily in the effects of race, age, and 
department. Salary increments between 
ranks are similar. However, the average- 
woman faculty member earns 11.4 percent 
less than would be predicted by the male 
regression for a man with her characteristics. 
If one is willing to assume that the academic 
labor market in which this university com- 
petes is efficient, then one would conclude 
that women’s accomplishments are less than 
those of otherwise comparable men. On the 
other hand, if one believes that women face 


1 Assuming that the correct model, including inter- 
actions, has been specified, 
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barriers to entry that men do not—that is, 
if to attain the same position a woman must 
be better than a man—then one would con- 
clude that our estimates of the differentials 
are biased downwards. Unfortunately, the 
data that would allow us to distinguish be- 
tween such hypotheses are unavailable. 

The following section reviews past re- 
search in this area. Section ITI discusses our 
data, preliminary analysis, and model. Sec- 
tion Iv presents our. empirical, results, Sec 
tion Visa summary. | : 

- IL Literature Survey 

Although attitudes have'come á long way 
since `F. Y. Edgeworth~ worried about 
whether women should receive equal pay for 
equal work, little empirical evidence. kas 
been accumulated on whether or not they do. 
Factors affecting the laber force participa- 
tion of women have been investigated to 
some extent.2 The Women’s Bureau of the 
Department of Labor (WBDL) has prepared 
much data of the cross-tabulation form. 
Henry Sanborn adjusted data of a similar 
nature and estimated a differential of 
13 percent. Valarie Oppenheimer observed 
that: most working women hold jobs pre- 
dominantly filled by women and that these 
jobs pay less than “male”. jobs requiring 
similar education. Francine Weisskoff and 
Harriet Zellner also addressed the question 
of occupational segregation. 

Mary Hamilton analyzed survey data 
from the Chicago area for four occupations 
and found that after controlling for age, edu- 
cation, experience, training, seniority, and 
firm differences, the estimated wage dif- 
ferentials due to sex varied between 8 and 18 
percent. Malcolm Cohen,. also using survey 
data, concluded that the major reason wom- 
en were paid less than men was that they 
were concentrated in the lower paying occu- 
pations! Using large scale survey, data, 
Ronald Oaxaca controlled for many factors 
but excluded job type. As expected, . he 
found much larger differentials—54 percent 


2 See Eli Ginzberg, Marylyn Goldberg, J. N. Hedges, 
Gertrude McNally, Charlotte Phelps, E. eee and 
Harold Wilensky. 

3 See references from the WBDL. 
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-between white males and white females. 


. The only theoretical models on discrimina- 
tion by sex known to us are by Barbara 
Bergmann, Gordon and Morton, and Janice 
Madden. The first discusses the crowding 
(and subsequent lowering of marginal pro- 
duccivity) of minority group members into 
those f2w occupations which possess no bar- 
riers to entry. The second emphasizes that a 
low mobility zroup may be paid less for 
comparable work due to a combination of 


‘Mone dsonistic zompetition and fellow: worker 
‘distasts. The zhird investigates similar as- 


sumpzions in both competitive and noncom- 
petitive markecs. 


HI. Deta, Preliminaty Analysis, and Model 


Decailed information. for each of the 
academic emp .oyees: of the university as of 
October 1970 was obtained from the person- 
nel department. The precise number of ob- 
servations is suppressed to preserve the 
anonymity of zhe university, but the sample 
size is betweer 1,000 and 2,000, of whom 18 
perzent are women. Elimination of incom- 
plete or incorsistent observations reduced 
the total sample by eleven men and two 
women. l l 

The information for each faculty member 
included: date of birth; date employed by the 
university; sex; race; educational degrees 
held; academi: rank; academic department; 
academic salary. 

A cescription of the modified variables 
used in the study follows. Age, as of October 
1979 is computed to the nearest 0.1 year. 
Senicrity, defned as the amount of time 
employed at tre university by October 1970, 
is also computed to the nearest 0.1 year. 
Sez :s either male or female. Race was ag- 
gregated to white, black, and other. Educa- 
tional degree was aggregated to bachelor’s de- 


-grep, master’s degree, doctoral degree, doctor 


of dentistry, and law degree. Information on 
field of degree and multiple degrees was avail- 
abie but judged difficult to use. Academic 
rank. was agg-egated to instructor, lecturer, 
teacher, assistant professor, associate pro- 
fesscr, professor, clinical assistant professor, 
and clinical associate professor. The data 
included mor2 detailed academic ranks (for 
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example, visiting associate research pro- 
fessor) but they did not differ significantly 
from the corresponding group (for example, 
associate professor). However, although the 
number of faculty with clin:cal ranks is 
small, they did have distinctly higher sala- 
ries and they are not expected to conduct re- 
search. Thus they were kept separate. 
Academic department was aggregated to fine 







arts, engineering and science, social scieiice, ee 


quantitative social ‘science; “edtcation;, ‘ined 


cine, health, ‘law, anid. other, “hese ate. thé ` 
university’s classifications, except’ for ‘two- ` 


cases, Based .on ‘preliminary analyses which: 
showed them to. be similar, the busifiess” 
school, the economics department, and. the. 
school. of public, affairs. were grouped: and, 
designated .as quantitative social science}: 
for the same reason, the dental, health, and. 
nursing departments were: " grouped’ and 
designated by health. Academic salary rep- 
resents the usual 9-month payment, except 
in.a few cases where the basis was 10 or 11 
months, Salary is measured: 4 in hundreds of 
dollars. 

Since the “true” relationship between 
salary and the independent variables de- 
scribed above is complicated and since the 
theories reviewed in the previous section did 
not suggest a particular specification, ex- 
tensive one-, two-, three- and four-way cross- 
tabulations were undertaken to isolate the 
important non-linear effects. A piecewise 
linear function for age proved necessary. 
There seemed to be significant interactions 
between sex and such variables as seniority, 
race, and department. For this reason, sepa: 
rate models were fit for each’sex, as well as a 
model for all employees in which sex was an 
additional (dummy) variable. Other interac- 
tions (for example, between education and, 
department) were judged unimportant 
and were suppressed. 

We turn now to the forma: model. Both 
salary and the logarithm of salary were em- 
ployed as dependent variables. The former 
would fit salary as a linear function of the 
independent variables, the latter as a multi- 
plicative function. The two specifications 
performed equally well from the point of 
view of the percentage of explained varia- 
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tion.4 Since percentage deviations? are more 
interesting than dollar differences, only the 
logarithmic specification will be discussed. 

Model I fits a common salary structure 
for both sexes (by ordinary least squares 
regression): 


(1) In We = ap tfl) ey asL; + d"(E;) 
+ d(Ji) + lS) + dPR) 
ck a DY bee 





hërë for ‘the ith employee, Wi represents 


salary, Ai is age, Ly is time at the university 
(seniority), Ey is education, J;.is academic 
tank, .S;is.sex, R; is racé, Dyis department, 
and e; isthe distutbance term. All variables 
are ‘discrete (dummy. variables). except age 


and seniority, The ‘superscripts #,:m, q, 7 
‘arid ¢ stand fot, respectively, the Humber of 


educational levels, the number of ranks, the 


nuniber of. sexes, the number of race -cate- 
gories, and the number of departments. 


The piecewise linear, continuous age func- 
tion found to be appropriate is: 


(2) KA) = Ast ax(A; — 35)* 
+ as( A; —45)+ + as(A; — 55)+ 


(The superscript + means the maximum of 
the quantity in parentheses and zero.) The 
function d represents the dummy variables 
used tc include the discrete variables in the 
equation. For example — 


nl). 
(3) a (E) = D uE; 

j1 
where z is the number of possible education 
levels, a§ is the coefficient associated with 
the jth education level and E/ is a dummy 
variable. In particular Ej equals one if the 
ith employee’s highest attained educational 
level is j and equals zero ctherwise. Thus for 


4 For example, the linear model using male employees 
results in an R? of 0.783 and the logarithmic model in an 


__ R? of 0.790. When we calculate the percentage explained 


variation around the curved function in the- original 
linear space, wé obtain an R? of 0.785. 

ê In the multiplicative model, note that the correct 
percentage difference from the excluded variable for an 
estimated coefficient of x is e7—1. However, for small 
absolute values of x, x approximates ¢’—1 well. The 
authors present the correct values. 
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TABLE 1—-ESTIMATED COEFFICIENTS FOR Move s I anp JJ» 
Alt Employees Male Employees Female Employees 
‘ Mean | Goeffitient.7-Value | Men Coefficient . T-Value- Mean Coefficient T-Value 
Teitercept oa ~“ 4846 ‘258.97 — 4.848 230.3 _ 4,816 121.4 
~ Age (Per Year) Bon 4; F a : } 5 
<35 " 0.354 ° 0.0060 3:8 . Ö,0055 7 31 0.381 - 0.0092 2.7 
T 8544s l OSS A 2.8 0.0058 2.8 0:300° 0.0003 0.1 
. 45455 "10.207 —1.2 MEA 0010 ” 04 ° 0.201 —0.0137 | —3,3 
55+ oe si 0.124% 1.7 -=0,0020° -—2.0° 0.118 0.0002 —0.1 
Seniority (Per -¥ ear) g 6.00 °° -5.4 =—0, 0056 5.7 4.36, —0.0032 - —1.5 
White "0/916 ‘, Standard Standard. 0.9.6- Standard Standard.. 0.913 Standard Standard. 
` Black “0.043 $ 0.127. 5.5 0.0.9 0.139, 5i 0:065, 0.075 1.9 
Other. _ "DOL + 0,005 0.2 D:0¢5  —0,002° -0.1 0.022 0.039 0.6 
Education- : Saket : i y 
‘Bachelor’s Degree . 0,043 ` —0.093 3.5 0.0.2 -0.057 - 1.7. 0.096 —0.186 ` —4.3 
Master's Degree -0.230  — 0:068" —4.4 D.1%7, —0.078- —4.2 0.486 0.083 —2.9 
È _ 0.541 _ Standard Standard ` 0.541 Standard, Standard 0.338 Standard Standard 
: , 146: -10536h..7° + 16.4. Dic ¥ 0.372°0 °° 15.4 0.068 0.264 5.0 
0.023 « 0.028° =. 0.8 0.026" 0.038 1.0 0.012 0,011 Ot 
“0.017 = —0.043 —0.8 0.051 —0,053 —0.9 None — — 
Instructor 0.167 —0.190 —11.4 9.17 —0.201 —10.0 0.356 —0,184 —6.6 
Assistant Professor 0.326 Standard Standard 2.327 Standard Standard 0.363 Standard Standard 
Associate Professor 0.212 0,185 13.0 9,227 0.190 12.0 0.146 0.192 5.8 
Professor 0.242 0.495 29.1 2.278 0.494 26.3 0. 068 0.421 , 9.0 
Lecturer 0.034 0.053 . —1.8 9.021 —0.024 —0.7 0.046  —0.098 —2.0 
Teacher 0.005 —0.232 —3.5 9.05 —0.220 —2.7 0.009 —0.230 —2.2 
Clinical Assistant Professor 0.008 0.284 5.5 5.068 0.291 4,9 0.009 0.303 2.9 
Clinical Associate Professor 0.006 0.378 6.3 3.0¢7 0.433 6.7 0.003 —0.038 —0.2 
Deporiment / 
Fine Arts 0.110 0.002 0.1 0.12% —0,005 0.2 0.102 0,002 0.0 
Engineering and Science 0.191 0,139 7.3 9.29 0.129 6.1 0.059 0.175 3.6 
Social Science 0.073 0.096 4.3 0.073 0.082 3.2 0.053 0.191 3.8 
Quant, Social Science 0.056 0.186 7.5 0. 064 0.176 6.6 0.019 0,142 1.9 
Education 0.114 0.189 9.0 0.108 6.182 T.S 0.139 0,160 4.1 
Medicine 0.186 0.402 16.2 9.202 0.392 14.0 0.108 0.381 7.5 
Health 0.157 0.188 D 0.1C4 0.162 6.6 0.406 0.212 6.6 
Law 0.011 0.159 0.08 0.158 2.1 None “ — 
Other 0.012 Standard Standard -0.1 Standard Standard 0.114 Standard Standard 
Sex 
Male 0.825 Standard Standard — — — — _ — 
Female 0.175  —-0.095 —7.0 — — ~_ — ~~ — 
Mean Log Salary 5.145 5.202 4.881 
Standard Deviation 0.426 0,425 0.318 
Observations N (1000 <N <20C0) + 0,825N 0.175N 
Predicted Salary “Standard” Employee $12,980 $12,990 $12,510 
Standard Error of Estimate 0.193 0,196 0.163 
R (Adjusted) 0.794 0.786 0.735 





à The regression coefficients have approximate interpretations as the percentage salary differential (divided by 100) from the standard em- 
ployee, and the standard deviation of the dependent variable acd the standarc error of the estimate as percentage differentials (divided by 100) 


from the mean of log salary. The predicted dollar salary of the standard employee was calculated as explained in fn. 13. 
The independent variables are listed in the first column. The mean values, coeffi 


cients, and {-values (not standard errors) for the all-employee 


regression are given in the next three columns, followed by the same three columns fcr the male- remp oyes regression and then by the same three 


columns for the female-employee regression, 


‘he means of the dummy variables œ ve directly the 


raction of the sample having the correspond- 


ing characteristic, The proportions of the sample in the four age categories have replaced tne means of the age variables which were felt to be 


less interesting. Note that the mean of the seniority variable gives the average lencta of em 


yment at the university. The standard employee 


o 
is a 35-year old, newly hired, white assistant professor in the “ether” department vith a Ph. Di The standard person is male in the all-employee 


regression, 


each employee only one term representing 
education actually enters the equation. 

Model II, which fit separate specifica- 
‘ tions by sex, is illustrated below: 


(4) ln Wii = dso + fl Ast) + Qas Lss 
HAED EGI) 
-O + BRA + GD + en 


That is, there are two submodels, one for 
s=0 (males) and one for s=1 (females). 

Tke results of Models I and TI are pre- 
sented in Table 1 and are discussed in the 
following section. Results of other investiga- 


ticns are also included.® 


ë Te corresponding tables are available from the 


authors. 
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IV. Empirical Results 


To summarize briefly, we find that wo- 
men’s salaries peak earlier, on average, than 
do men’s. For employees of the same age, 
longer length of employment witk the uni- 
versity is associated with lower salaries. 
Black faculty members earn more than 
otherwise comparable whites. Except for 
men with bachelor’s degrees (who 2arn more 
than those with master’s), salary increases 
with educational degrees and with academic 
rank. The fine arts department has signifi- 
cantly lower, and the medical school sig- 
nificantly higher, salaries than the rest of the 
university. Women earn approximately 10 
percent less than comparable men. In the 
following sections, we discuss the separate 
salary profiles for men and women and then 
compare them. 


A. Demographic Variables: Age, 
Seniority, and Race 


The age variable in cross-sectional studies 
is often used to represent a combination of 
physical age and seniority, and is in addition 
confounded whenever skills listed as the 
same are different. For example, an educa- 
tional degree awarded twenty years ago is 
not the equivalent of a recént one- However, 


since we kriow: “how long ago each individual 


was hired; Som ‘of thesé.effects. can be re- 
moved by: using" both. variables: ‘Thus age is 
more likely . to? reflect. the’. fi 





45, older than 45 but no older.tkan 55, and 
older than 55 years of age) were chosen to 
ensure a reasonable number of observations 
in each one. We found that men’s salaries 
increase at approximately 0.6 percent per 
year until they are 45, then at 0.1 percent per 
year until they are 55 and decrease’ at ap- 


7 Note that an individual emplcyee’s salary is un- 
likely to decrease over time. However, in an inflationary 
period salary increments at less than the average rate 
would result in a lower relative salary, which would ap- 
pear in cross-sectional data as an absolute decline. 


that income 
peaks prior: “te retirement.” We: used" a four-. 
section piecewise ‘Yinear relationship. between. 
salary and agetò. ‘approximate the noti-linear: 
functioti. The: segments. (of. less.: than or: 
exactly 35; older. than 35 büt: no older than 


+ 
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proximately 0.2 percent per year over 55 
(¢=3.1, 2.8, 0.4, —2.0, respectively). For 
women, salaries increase at approximately, 
0.9 percent per year until they are 35, re- 
main the same until they are 45, decrease at 
approximately 1.4 percent per year between 
the ages of 45 and 55, and remain the same 
thereafter (¢=2.7, 0.1, —3.3, —0.1, re 
spectively). That is, on average, men’s sala- 
ries peak approximately fifteen years later 
than women’s salaries. 

The effect of each additional year’s em- 
ployment at the university was negative for 
both men (—0.6 percent) and women t —0,3 
percent) (t= —5.7, —1.5, respectively); the 
coefficients were not significantly different 
from each other. Three observations may 
explain this result. First, in times of increas- 
ing starting salaries, new entrants often earn 
as much as those with two or three years’ 
experience. The ‘‘wage-compression” phe- 
nomenon is well known.® Second, skills are 
less likely to be obsolete if an employee has 
been hired, and hence evaluated, recently. 
Third, there may be positive returns to job . 
search. Note that for a continuing employee 


r 


age and seniority progress concurrently. 


Both black men and black women® earn 


‘significantly more than comparable whites, 


14 percent for men and 7.5 percent for wo- 
men (?=5.1;.1.9, respectively). A reasonable 


explanation is the interaction between the 


recent sharp increase in demand for black 


faculty and the small available supply.’ 


B. Academic Variables: Education, 
' Rank, and: Department 


Cross- tabulations indicated that the ac- 
quisition of a degree has a noticeable impact 
on the employee’s salary, whereas partial 
fulfillment of the requirements does not. 


8 See M. Sami Kassem. 

? Sample sizes for Spanish surname, Oriental and 
American Indian faculty are too small to provide any 
information.‘ ` 

1 Data collected earlier included marital status but 
not race. The income profiles derived from this data in- 
dicate that single men earn approximately 3 percent 
less than comparable married men whereas single 
women earn approximately the same as comparable 
married women. 
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Using dummy variables to’ represent the 
highest degree earned, we found that those 
employees with master’s degrees earn 2.5 
percent more than those with bachelor’s de- 
grees; Ph.D. holders earn 7.4 percent more 
than those with master’s degrees; and M.D.s 
earn 35.5 percent more than those with 
Ph.D.s." Male faculty with Ph.D.s earn 7.8 
percent more than those with master’s de- 
grees and M.D.s 37.2- percent more than 
Ph.D.s. Women faculty with master’s de- 
grees earn 10.3 percent more than those with 
bachelor’s degrees, Ph.D.s earn 8.3 percent 
more than those with master’s degrees, and 
M.D.s earn 26.4 percent more than Ph.D.s. 
An anomalous result is that men with bach- 
elor’s degrees earn only 5.7 percent less than 
Ph.D.s; that is, they earn 2.1 percent more 
than those with master’s degrees. We ob- 
serve that there are several male full pro- 
fessors. in this category.” 

The male and female percentage salary 
increments between ranks are similar, ex- 
cept that men earn a larger increment from 
associate to full professor. The increments 
are derived from Table 1 and shown in 
Table 2. The difference in the increment 
between associate professor and professor 
may result from different distributions of 
rank for men and women. That is, the aver- 
age time lapse since promotion to full pro- 
fessor may be significantly less for women 
than for men. 

Both men and women in the fine arts de- 
partment are the least well paid (approxi- 
mately the same as the standard depart- 
ment, other) and those in the medical school 
are the highest paid, relative to members of 
the same sex in different departments. Men 
in social science do poorly relative to other 
men, whereas for women it is one of the best 
paid departments, relative to other women. 
On the other hand, male faculty members in 
education are the second highest paid rela- 


u These coefficients are from an all-employee regres- 
sion with both the age structure and department sex- 
specific. : 

% Bachelor degree holders who have achieved full 
professorship may well have had to “prove themselves” 
and accomplish more than those with the sinecure of 
a Ph.D. 
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TABLE 2~-PERCENTAGE SALARY INCREMENTS 
FOR MEN AND WOMEN g 
(Between Academic Ranks) 











From To Male Female 
Teacher Assistant Professor 25 25 
Irstructor Assistant Professor 22 -20 
Assistant Professor Associate Professor 21 21 
Associate Professor Professor 36 26 





\ 


tive to their male colleagues, whereas women 
fecuity members in education earn approxi- 
metely the same as the average for women 
faculty at the university. 


C. Comparison of Men and 
Women’s Salaries 


Fizst, we discuss the Model I regression 
were sex is included as an independent vari- 
akle. Its coefficient indicates that women 
earn, on average, 9.5 percent less than com- 
pérable men (f= —7.0); the pattern of the : 
other coefficients remains about the same. 
A possible explanation of the differential is 
that employers use sex as a proxy for career 
commitment. In this case, the differential 
weuld be expected to decline, the longer the 
female employee remained with the univers- 
ity. Since time-series data are unavailable, 
we investigated this point by successively 
regressing the logarithm of income against 
the independent variables for all employees 
hired more than one, two, three, four, and 
finally, more than five years ago. The per- 
cemtaze differentials increase slightly. Thus 
there is no evidence to support decreasing 
diferentials with increased length of em- 
plcyment. , : 

Second, we compare some predicted sala- 
ries from the male- and female-regressions, 
using the same selected sets of characteris- 
tice. The person chosen arbitrarily as ‘‘stand- 
arc” is a 35-year old, newly hired, white 
ass.stant professor in the “other” depart- 
meat with a Ph.D. A woman with these 
cheracteristics earns $12,510 which is 3.7 
percent less than the corresponding man, 
who earns $12,990. A 30-year old black fe- 


18 These percentages are found from the regression 
tables as follows. Let 2, and 2, be the predicted log 
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A 
TABLE 3—SENsITIVITY ANALYSIS OF INCOME 
DIFFERENTIALS BY SEXE 
(from standard) 











Percentage 
Standard —3.7 
Age 
25 -7.2 
35 —3.7 
45 .—8.9 
55 —21.3 
65 —19.9 
Seniority s 
0 —3.7 
5 ; —2.6 
Race 
Black —10.6 
White —3.7 
Education 
Bachelor's Degrée ~15.4 
Master’s Degree —4.2 
Doctora! Degree —3.7 
M.D. —13.6 
Rank 
Instructor —2.1 
Assistant Professor $ —3.7 
Associate Professor -3.5 
Professor 7 —10.5 
Department 
Fine Arts —3.1 
Engineering and Science 0.8 
Social Science 7.4 
Quant. Social Science —6.9 
Education —5.8 
Medicine —4.8 
Health 1.2 
Other —3.7 





3 The percentage differentials are derived from female 
salary minus male salary divided by male salary, each 
estimated from the appropriate logarithmic regression. 
For each entry, all characteristics other than the one 
being analyzed are the same as for the standard 
employee. 





salaries from the male- and female-employee regressions 
and Gm and 6 be their standard errors of estimate. Under 
our assumption that salary follows a lognormal -distri- 
bution, a predicted log salary of Êm yields a predicted 
dollar salary of Cog h, Thus, the percentage difference 
in income (divided by 100) is given by 


es ef ipti d-1 


Since ¢/#G@?-42) = 1,0058, ignoring this term biases the 
differential downward by 0.58 percent. Thus the inter- 
ested reader may use the approximation e&*—1=x and 
estimate the percentage differences in income for other 
cases by (;—2,,)- 100. We present the exact values. 


GORDON, MORTON, AND BRADEN: FACULTY SALARIES 425 


male instructor in education with a beche- 
lor’s degree and one year of seniority earns 
$10,280 or 23.1 percent less than a compar- 
able man who earns $13,370. A 45-year old 
white female full professor in medicine with 
an M.D. and ten years seniority earns 
$35,260 or 23.0 percent less than a compar- 
able man, who earns $45,790. On the other 
hand, a 35-year old white female assistant 
professor in the social sciences with a Ph.D‘ 
and three years seniority earns $14,980 or 
8.1 percent more than a comparable man, 
who earns $13,860. A more systematic com- 
parison between men and women is presented 
in Table 3 where the percentage differentials 
are tabled for the cases of each characteristic 


TABLE 4—~AVERAGE ACTUAL INCOME 
DIFFERENTIALS BY SEX® 











Average Dollar 
Number Differential 
All 323 —1,602 
Age 
$35 130 ~722 
35-+ —45 97 ~—1,116 
45+ —55 61 —3, 264 
55+ 35 —3,320 
Race >: 
Black 21 —2,014 
White 295 — 1,582 
Education 
Bachelor’s Degree 31 —1,797 
Master’s Degree’ 157 —924 
Doctoral Degree 109 —1,535 
M.D. 22 —6,605 
Rank 
Instructor 115 ~612 
Assistant Professor 117 —1,306 
Associate Professor . 47 — 2,091 
Professor 22 — 4,923 
Department 
Fine Arts 33 — 1,508 
Engineering and Science 19 ,  ~=126 
Social Science 17 — 1,000 
Quant. Social Scier:ce 6 —3,067 
Education 45 — 1,902 
Medicine 35 4,594 
Health 131 —1,002 
Other 37 ~ 1,403 - 





a The percentage differentials are based cn the 


“women’s actual salary minus that predicted for a com- 


parable man from the logarithmic regression for men. 
Each differential is an average over all women in our 
sample with the given characteristic. 
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being varied, one at a time, from those of 
. the standard person. ' 

Finally, Table 4 gives the average dollar 
salary differential (between thé woman’s 
actual salary and that forecast for a compar- 
able man from the male-regression) for the 
women actually employed at the university 
with the characteristic listed in the left-hand 
column. That is, each woman will enter one 
of the averages for age, one for education, 
etc, Care must be taken when interpreting 
these figures due to the interaction of various 
variables. For example, the $6,600 average 
differential for a woman with a master’s de- 
gree comes from a concentration of these 
women in ranks and departments with high 
percentage differentials. However, the fig- 
ures do give information about the pattern 
of differentials at the university. The aver- 
age (over all women faculty) is a $1,602 dif- 
ferential (or 11.4 percent) which is roughly 
comparable with the percentage differential 
from the all-employee regression of 9.5 per- 
cent, 


V. Summary 


The sources of wage differentials for the 
faculty of a large urban university were in- 
vestigated. Between 1,000 and 2,000 faculty 
‘employees were included in the sample; 
sex, race, and department differentials re- 
ceived particular attention. Other inde- 
pendent variables included age, seniority, 
education, and academic rank. Two models 


were investigated, both using the logarithm 


of salary as the dependent variable, and a 
piecewise linear function for age. In Model I, 
sex was included as a dummy variable in a 
regression analysis of all employees. In 
Model IJ, which treated male and female 
employees separately, all coefficients were 
sex-specific. 
A summary of the statistical results on the 
- independent variables follows. Model I esti- 
mated that a woman on average earned 9.5 
percent less than the corresponding male 
(t= —7.0). Using Model II, for each woman, 


4 This percentage is obtained by dividing the $1,602 
differential by the average income the women would be 
predicted to have by the logarithmic regression for male 
employees. 
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the salary of a corresponding man was pre- 
dicted’ (from the regression over male em- 
plovees) and compared with the woman’s 
actual salary. The average differential was 
— 11.4 percent. 

Model I predicted that a black would earn 
13.0 ‘percent more than a corresponding 
white (f= 5:5). Model II estimated a black 
male to earn 14.0 percent more and a black 
female to earn 7.5 percent more (¢=5.1, 1.9, 
respectively} than the corresponding whites. 

Models I and II agree closely on the esti- 
mated differentials by department. Fine arts 
and “other” are the least well paid and 
about equa]. Medicine is by far the highest 
paid. Social science relatively favors females, 
while education relatively favors males. 

Seniority has significantly negative co- 
efficients: —0.5 percent per year for all em- 
plorees combined (t= —5.4), —0.6 percent 
for male emplovees only (¿= —5.7), and 
—0å percent for female employees only 
(t= —-1.5). The combined age profile peaks 
at about age 45. Each year of age is estimated 
to increase the employee’s salary by 0.5 per- 
cen: to 0.6 percent per year to age 45, but to 
decrease it by 0.1 percent to 0.2 percent per 
yea: thereafter. Sex-specific profiles are 
sinlar except that the female profile peaks 
about fifteen years earlier than that for men. 

Ecucation and rank variables behave as 
expected. A heavy premium is estimated for 
holders of an M.D. degree and for full 
processors. Profiles for men and women 
faculty considered separately are similar. 

Finally, the adjusted R? for Model I was 
0.7¢; the adjusted R? for Model II (male. 
faculty) was 0.79, while for Model TI (female 
faculty) it was 0.74. 
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The Rationale of the Mean-Standard 
Deviation Analysis: Comment 


By Kari Borca* 


Portfolio analysis based on mean and 
variance was introduced by Harry Marko- 
witz (1952) more than twenty years ago. This 
method of analysis has become extremely 
popular, partly through Markowitz’s own 
book (1959), and also through the work of 
James Tobin. The method has been severely 
criticized, and I am among the critics who 
have. argued that mean-variance analysis 
must be seen as an intellectual exercise, use- 
ful only if it leads to insight into the real 
problems of portfolio management. The 
method has its staunch defenders, and one 
of the most articulate among these is S. C 
Tsiang. In a recent article in this Review, he 

. gives a comprehensive survey of the prob- 
lem, and concludes that mean-variance an- 
alysis gives “a fair approximation—for most 
practical purposes.” i 

I have no objection te this cautious con- 
clusion, although the term “practical pur- 
poses” may be given unwarranted interpre- 
tations. Tsiang does, however, devote a con- 

- siderable amount of space to a discussion of 
a simple classroom example which I pub- 
lished a few years ago, and it may be in 
order to spell out the ideas behind the exam- 
ple. It is convenient first to present the exam- 
ple again in a less general form than the 
original. Let us consider the following two 
probability distributions or “gambles”: 


Gamble A, which will give: 

O with probability 0.5 

or 2 with probability 0.5 

Here: Mean=1 and Variance=1 
Gamble B, which will give: 

—2 with probability 0.2 
or 3 with probability 0.8 
Here: Mean= 2 and Variance=4 


* Norwegian School of Economics and Business Ad- 
ministration. 


I will not question the rationality of a person 
whc considers the two gambles as equally 
attractive. If, however, he says. that the 
gambles are equivalent because the mean- 
variance pairs {1,1} and {2,4} are equiva- 
lent, I will present him with: — 


Gamble C, which will give: 
Q with probability 0.5 
ż with probability 0.5 


This gamble is clearly more attractive than 
A, end hencé it should also be more attract- 
ive than B. The gambles B and C do, how- 
ever, both have the mean-variance pair {2, 

i, and this should imply that they are 
equivalent. i 

For any two gambles of this form, alleged 
to be equivalent, we can construct, a third 
gamble of the same form which: 


m. 


` is clearly superior to one of the original 
gambles 

2; has the same mean-variance pair as the 

other original gamble 


Tais proves zhat a consistent preference or- 
dering over the set of all probability dis- 
tributions cannot be represented by a func- ~ 
tion of mean and variance, ie, a utility 
function of the type U(E, V). 

I believe taat Tsiang accepts this conclu- 
sion, and tha: he will take the example ås an 
illustration chat a mean-variance repre- 
sentation may not always, give a fair ap- 
proximation: He argues that in such cases 


we have to consider the skewness of the two 


distributions. Ġamble B ‘has a negative 
skewness, and hence it must be less attrac- 
tive than the symmetric gamble C. This 


. argument just passes the buck to authors 


with more petience for elaborate arithmetic. 
It is easy to escalate the example. For two 
gambles alleged to be equivalent, we can 
compute the nean-variance-skewness triples, 
and then construct a third gamble with the 
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same triple as one of the original gemes, and 
clearly superior to the other one. 

I shall not take the reader through the 
arithmetic involved in such escalating. 
Instead I shall present another classroom 
example, which may give some further in- 
sight into mean-variance analysis. The 
gamma density 

antl 





Sn(x) = (wre og Se 


n! : 
has the mean E=(n+1/e)+be and the vari- 
ance V=n-+1/a?. 

Let us consider two points in the EV 
plane, (Zi, Vi) and (Ez, V2) which are al- 
leged to be on the same indifference curve. 
We can then construct two gamma distribu- 
tions gu(x) and gn (x), corresponding to 
these points, by taking: 


EY: ka EVı 


Vo — Vi 
E: — Ey 
a= 
Ve-Vy 
FE, — EN? 
ny = Vi,—-1 
Ve — Vy 
~ (Ey — Ey 
ng = V 1 
oo (FS) ? 


These two distributions cannot possibly rep- 
resent equivalent gambles. If n>n, we have 


(1) © S enae> [stores 


for all in (c, ©) 


This implies that 'gm(x) is superior to 
‘gni(x). For any 2, g&m(x) offers tke greater 
probability of a gain exceeding 2. If mr 
and nə are integers, (1) follows fron: straight- 
forward evaluation of the integrals. For a 
more general proof, consider: _ 


= f fee = Bna( a) } dx 


e 


z '&riti a”ztI l 
= f { — (% — c)" — —— (x ~ ont 
L na! na! 








C 


eeo da 
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y {ym gn 
= f { _ \ eda = Fly) 
0 Ny! nal 


$ 


We have F(o)=F(%)=0, and further 


i ny! 
y {1 = l yam ge 
n! ma! 


Hence with increasing y, F(y) will increase 
from 0 to a maximum, and then decrease to 
zero as y goes to infinity. This implies that 
F(y)>0 for any finite, positive y. 

It is worth noting that the skewness of 
gn(x) is 2(n+4-1)}. Hence with increasing 
n, the skewness will decrease, whilst g,(x) 
itself becomes more attractive. Tsiang’s con- 
clusion that skewness is an attractive pro- 
perty can not be generally valid. 

It may be worthwhile trying to clarify a 
question which frequently has confused dis- 
cussions about the validity of the mean- 
variance approach to portfolio analysis. Let 
us consider a set of stochastic variables with 
distributions belonging to a family deter- 
mined by two parameters, say F(x, a, 8). 
There will be a one-to-one correspondence 








BO) = 


. between the two parameters and the mean 


and the variance, except in degenerate cases. 
We will, therefore, lose little by writing 
F(x, E, V). A preference ordering ove: this 
set of stochastic variables will be a prefer- 
ence ordering over the set of ordered pairs 
(E, V), and it can be represented by a set cf 
indifference curves in an EV plane. Assume 
now that xı and xz belong to the set under 
consideration, and that their distributions 
are F(x, Ey, Vi) and F(x, Es, V2), respec- 
tively. A portfolio of these two “assets” is 
then defined by a stochastic variable z= kay 
+(1—#) a2, with O0<k<1. The mean and the 


` variance of z are: 


V = kV,4+ (1 — &)°V2 


The distribution of z will not in general 
be F(x, E, V), but a distribution of a dif- 
ferent type, say G(x, E, V). This distribu- 
tion will have no place in our original pref- 
erence ordering. If we give it a place by re- 
quiring that G(x, E, V) shall be equivalent 
to F(x, E, V) for any E and V, we will run 
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into contradictions of the kind illustrated by 


the examples given above. G will be of the. 


same type as F, only if F belongs to the class 
of distributions called “stable.” The only 
member of this class, which has a finite vari- 
ance, is the normal distribution. Hence port- 
folio analysis based on mean-variance meth- 
ods can be applied without restriction only 
when all assets are represented by normally 
distributed variates. It may also be worth- 
while recalling that a probability distribu- 
tion is not uniquely determined by its mo- 
ments. A textbook example (see William 
Feller, p. 224) is 


(2) f(x) = = {1 — asin Wx} exp (- w3) 


which represents a probability density over 
(0, ©) if O<a<i. The nth moment is 


Mn = (4n-+3)!/6 which is independent of a. | 


Hence, if we seek a preference ordering based 
on mean, variance, skewness and higher 
moments, we start with a behavioral assymp- 
tion to the effect that all distributions of the 
form (2) are considered as equivalent. This 
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assumption can be rejected out of hand, and 
so can mean-variance analysis. In spite of 
this, I shall continue to use mean-variance 
analysis in teaching, but I shall warn stu- 
dents that such analysis must not be taken 
sericusly and applied in practice. 
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The Rationale of the Mean-Standard 
Deviation Analysis: Comment 


By G. O. Brerwac* 


In a recent paper in this Review, S. C. 
Tsiang severely criticizes the traditional 
portfolio analysis within the (E-S) frame- 
work. Tsiang propounds two major conten- 
tions: the (E-S) framework is appropriate 
1) only when E is large relative to 3, and 2) 
when the indifference curves in the (E-S) 
half-plane have slopes of 45° or less. I have 
no quibble with the first of these conditions; 
it is relatively well-founded in the work of 
Kenneth Arrow, John Pratt, ard Paul Sam- 
uelson and it is based on reliable principles 
of approximation. Tsiang, using the second 
contention, shows that the (Z-5) framework 
cannot support James Tobin's theory óf 
liquidity preference. This would, irdeed, be 
a serious defect of the (E-S) analvsis, if it 
were true. Fortunately, the seconc conten- 


tion is quite false. In this comment, I show - 


& 


` why this is so and I propose  sabstitute 
contention that meets much of the spirit of 


Tsiang’s inquiry. 


J. 


Consider an example in which an investor 
may invest in two assets—one riskless and 
the other risky. Let, xo and xı b2 the number 
of dollars, respectively, so invested in each. 
At the end of the investmen: peziod, the 
initial investment of xotx, dollars grows to 
xot+hx1=R dollars where it is supposed that 
is a random variable with a subjective 
cumulative probability distributicn, F(A). 
Assume that F(A) is well specitiec by two 
independent parameters, u and oc, the mean 
and standard deviation of X. Let a(R) be a 
twice differentiable utility funct:on over 
wealth with the property that #’(K)>0 and 
w’’(R) <0, i.e., the investor is risk averse. 
Under the above assumptions, expected util- 
ity can be expressed as a function of only the 
mean and standard deviation of zhe port- 
folio. Letting E=a +m and S=om, one 


* Professor of economics, University of O-egon. 


may write 
(1) U(E, S) = Elu(R)] 


The investor now faces. the problem of 
choosing E and S by appropriately choosing 
xo and ær. This choice is equivalent to choos- 
ing some distribution of R, subject to the 
fixed distribution of A. As Myron Grove and 
the author have noted and developed, the 
expected utility in (1) has contours of con- 
stant expected ucility which map into the 
(xo #1) space. Naturally, each point on a 
contour in that space maps into a point on 
the corresponding contour in the (E-S) half- 
plane. Consider the slope of an indifference 
curve in the (E-S) half-plane. Taking the 
total derivative of U(E, S) with respect to %1, 
one has 


dxo’ 
(2) Ue| = +n] + Use =0 
dx, 


along a contour of constant expected utility 
where d%/da, is the corresponding slope of 
the contour in the (xo, #1) space. Then, the 
slope of an indifference curve in the (E-S) 
space is 


dE H 1 dxo 
(3) Lal Uae ak 


a d&s 


as 


' Now, if u is large relative to o, it is highly 
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likely that dE/dS exceeds unity; bui, of 
course, everything depends on dxo/dx, which . 
we should naturally expect to be negative 
because xo and xı are to some extent sub- 
stitutable investments. However, one can 
easily illustrate with examples that dx3/da 
need not be so negative as to imply that 
dE/dS<1. For example, suppose that ` is 
gamma distributed and that #(R)=—exp . 
(— R). The expected utility is then 


O EMR] = => f ae 


-exp (— xo — Axı — A/B)dd 
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where a and @ are positive parameters of the 
distribution of A. Resolving the integral in 


(4), 
(5) Blw(R)] = — (1 + Bx) exp (~x) 


Holding expected utility fixed at some level 
and allowing variations in x» and s, it follows 
that 


(6) (1 + bxı)dxo + aßdxı = 0 


along an indifference curve in the (£o, a) 
space. The sl ope of the indifference surface is 
then 


ab 
1+ 6x + Bx 


Noting that 6=¢2/u and a=y?/o?, (7) be- 
comes a 


dey 


(7) 


dx 


—p/o? 
(8) oo 


H 
xı + — 
o? 


The slope is very small in absolute value 
when xv: tends to be large. Referring to (3), 
it is clearly evident that the slope, dE/dS, 
may exceed unity.! 

The problem ‘with Tsiang’s approach is 
thaz he doesn’t maintain the constancy of the 
parameters u and ø. Evidently the subjective 
distribution of A depends on the investor’s 
choice of % and xı. Why this should be so is 
not clear. He appears to be assuming that if 
A is distributed according to a lognormal dis- 
tribution, say, then so is R. Clearly, this i is 
not so. 

Tsiang’s 45° rule was prompted by .an 
effort to avoid Karl Borch’s problem in 
which Bernouilli mixtures of distributions 
were relevant choices in an asset space. The 


1 This choice of the gamma function is strictly for 
convenience. Almost any two-parameter distribution of 
` works satisfactorily as long as expected utility exists. 
The utility function, —exp(—), is a bounded function 
for R>O, and the measure of relative risk aversion is 
simply R which is unbounded from above. Given this 


situation, one can use one of Arrow’s theorems {1971) . 


to show that the investor will always hold money with a 
sufficiently large initial wealth—and this is so regardless 
-of how many independent parameters are in the prob- 
ability distribution function. 
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poiat is that different choices of assets in 
por:folio theory are not also choices of 
Bernouilli mixtures.” 


H 


In portfolio theory, as Tsiang suggests, it 
seems reasonable to suppose that Prob [A<0] 
=0 This assumption reflects the fact that 
many financial instruments have. provisions 
for limited liability; there are stop-loss pro- 
visions in stock and commodity markets, 
etc. Suppose that A, then, is so distributed. 
In the (E-S) framework, this restriction on), 
must imply that the indifference curves have 
an alasticity which is less than unity. The 
proof may proceed as follows. The marginal 


expected utilities for the assets must be posi- 


` 


tive.* That is, 
(9) Elw (R)] = Uz > 0 
and 


Elw (R)] 


ll 


Ugu + (Us/S)o*x, > 0 


Mutiplying the first of these inequalities by 
x and the second by m, so that in adding the 
equations together, one has 

(10, UzE + UsS > 0 


frora which it is clear that 


dE S 


GL J Daar <1 
dS E . 
2 The von Neumann-Morgenstern axioms still hold 
for kis situation. Although these axioms apply to 
“misture sets,” there is absolutely no reason to suppose 


that every problem of choice is one that requires the 


poin:s of choice to be mixtures of probability distribu- 
tions. The set of portfolio choices is a subset of an entire 
mixture set to which the von Neumann-Morgenstern 
axioms apply. Borch’s problem and Tsiang’s refinement 
of it are consequently irrelevant to the problem of port- 
folio selection as it is traditionally stated. Other prob- 


lems of choice under uncertainty may well involve mix- 


tures and Borch’s problem may well apply, but this is 
not so for the portfolio theory that gives rise to a theory 
of licuidity preference. 

3 Grove and J (1966) consider the case in which there 
is no riskless asset in the portfolio. If one allows 
Prot(~<0]>0 for each asset, it is possible to get cases 
in which all assets have negative marginal utilities. Such 
a po-tfolio is then “contaminated by risk.” The above 
assumptions thus prevent contamination. 


7 
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provided the investor is risk averse, x> 0, 
and x> 0. If one, therefore, assumes that a 
portfolio can never be contaminated, then 
(11) must hold. Of course, Tobin’s theory of 
liquidity preference’ can still be maintained 
under this restriction. 
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The Rationale of the Mean-Standard = 
Deviation Analysis: Comment 


By Harm Levy* 


In a recent article in this Review, S. C. 
Tsiang examines the rationale of the mean- 
variance (or mean-standard deviation) analy- 
sis. Accepting his findings might lead one 
to some definite conclusions regarding the 
importance and the economic significance of 
the mean-variance analysis. At first sight, it 
seems that Tsiang’s paper presents. the fol- 
lowing encouraging results: 


1) It resolves the paradoxes raised by 
Karl Borch and Martin Feldstein. 

2) It shows that the slope of the indif- 
ference curves is almost always less 
than 1. i 

3) It maintains that the mean-variance 
rule can serve as a good approxima- 
tion rule for a wide range of utility 
functions. l 

4) It shows that the demand to include 
cash assets in the investment port- 
folio is not justifiable even where the 
existence of riskless bonds is ruled 
out. 


It is the intention of this paper to show 
that even if Tsiang’s assumptions for a good 
approximation are valid, one cannot apply 
the mean-variance analysis while ignoring 
all higher distribution’s moments. Moreover, 
the slope of the relevant indifference curves is 
not in general less than 1; hence the para- 
doxes presented by Borch and Feldstein can- 
not be resolved according to Tsiang’s sug- 
gestion, and his criticism of James Tcbin’s 


demand for cash analysis is invalid. Finally, > 


it is shown that indifference curves which are 
defined in terms of the relevant parameters 
are in fact convex even in the case of log- 
normal distribution of returns. A distinction 
must be made between a sufficient investment 


* The Hebrew University, Jerusalem. I wish to -hank 
Jerome Stein and a referee for their helpful comments. 


rule and an 2ftimal investment rule (which 
is a sufficient as well as a necessary rule) in 
order to explzin Borch-Feldstein’s paradoxes. 


I. The Meaa-Standard Deviation Criterion 
and Higher Distribution Moments 


Expanding the utility function U(y) into 


Taylor’s series, Tsiang arrives at: 


2 


h 
(1) Uly) = UG) + Uh + U") F 


w 
+ U” z t sows 


+ Ra 
3! 


where y is the investor’s wealth which is a 
random variable, ¥ is the expected wealth, 
and R, is a remainder term. 

Taking the expected utility of both sides of 
(1) yields 


(2) EU) = UG) + ug) 


+ u(y E R 
iD ers ae asec f 


where fi; is the ith central moment of the 
random variable. f 

Where the above series is convergent, Ry 
can be ignoted. Clearly, in a case where a 
quadratic utility function is assumed, ÆU (y) 
is determined only by the first two terms of 
equation (2) since all other derivatives are 
zero. However, Tsiang maintains that the 
higher moments can be ignored not only in 
the case of a quadratic utility function (or 
normal distribution of returns), but under 
certain conditions, also with other important 
utility functions. Let us start with the nega- 
tive exponential function U(y) = B(L—e-™). 
Expanding tris function into Taylor’s series, 
he arrives at: 
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= aS? 
O Vo= B= Bea] 14S 
m3 amh 
aR ae | 
The above equation can be rewritten as: 


ot8.S? 





(9 EUG) = B= Beël 1+ 





3! 4. 


where u, is the pure number measuré for 
skewness, i.e., m=ñ;/S and similarly u4 
= 74/54, S being the standard deviation. 
` Tsiang claims that it is reasonable to assume 
that aS<1. I will not argue with this as- 
sumption and, for the time being, accept it. 
However, even if aS<1, one cannot claim 
that the mean-standard deviation analysis 
(M-S) provides a good approximation and 
that higher moments can be ignored. Ob- 
viously, the coefficients of us end u4 are, as 
Tsiang claims, very small. But ys might be 
large and the mistake incurred by neglect- 
ing S? might be smaller than the mistake 
resulting from ignoring fs. 

A simple numerical example will clarify 
this point. Suppose that.a discribution of y 
is given by 


P(y) y 
1/100 100 
99/100 0 


and that aS=1/2 (ie., smaller than sug- 
gested by Tsiang). In this example, m3 is 
about 10, and hence 


ots? 
wee = 0.125 
2! 
a3 $8 
ae bs = 0.208 


When we consider equation (4), it becomes 
clear that by ignoring the variance rather 
than the skewness, the mathematical error 
is reduced and a better approximation is 
achieved. Since ys, wa, etc. are not limited in 
their absolute values, there is no economic 
sense In ignoring higher moments even if 


LEVY: MEAN-STANDARD DEVIATION ANALYSIS l 435 


‘aS <1. Hence there is no guarantee that the 
M-S analysis will provide a good approxima- 
tion even for the negative exponential utility 
function. 

As regards the important utility fandtions 
U(y)=iog (y) and U(y)=(1/(1—a))y"*, 
(a>0), Tsiang maintains that the M-S 
analysis provides a good approximation to 
the expected utility criterion if S/¥ is rela- 
tively small, say, smaller than 1/10. How- 
ever, if S/¥ is large, the M-S analysis might 
lead to paradoxical results because the co- 
efficient of the distribution’s skewness, not 
being small, cannot be ignored. More spe- 
cifically, while U(y) =log (y), EU(y) can be 
written as 


1 S$? 


EU(y) log yep 


1 y 

2 7 3 ma 
1 S4 
Bars ue + 

At first sight it may seem that while S/V<1, 
higher moments can be ignored. Let us dem- 
onstrate that this conclusion is false by using 
the following two rectangular distributions:! 


yı ~ R(98.27, 98.27 + 4/12) 
ys ~ R(196.535, 196.535 + /48) 


The expected value and- standard deviations 
of the above two distributions are given by 


ae 
yı 100 1 
Yz k 200 2 


Thus §/ğ= 1/100, which is very small. Ac- 
cording to Tsiang, the M-S analysis is in this 
case valid for a wide family of utility func- 
tions. Since Ely) > Ely), S(y2)> Sı), ac- 
cording to the M-S criterion, yı and y should 
be included in the efficient set and thus some 
risk averters are “approximately indifferent” 
between yı and ys. Note that yı and y are 
symmetric and hence u can be ignored. The 


1 The Rectangular distribution is a two-parameter 
(symmetric) distribution. If y~R(a, £) then the density 
function i is given by /Q) = 1/(6—a), and Fy=(e+8)/2, 
a = (8—a)*/12, 
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coefficient of u4 is S4/494=1/4 x 108, which 


is, of course, very small. Thus according to. 


Tsiang’s argument, all higher moments can 
be ignored and one can safely use the M-S 
criterion in the choice between yı and ys. 

However, even if the coefficients of the 
higher moments are indeed very small, one 
cannot ignore them and the M-S analysis 
cited is invalid. Another look at the above 
example makes it clear that every rational 
investor would choose y: rather than y 
There is no need even to assume risk aversion 
in order to reach this conclusion, since for 
every utility function U with U’>0, EU (y) 
>EU(m) since F(y2)<F (1), where F de- 
notes a cumulative probability distribution.? 
Indeed for the utility function U(y) =log y, 
EU(y;) =4.3, EU(y2)=5.2. Thus as one 
would assume, ye yields a higher expected 
utility than yı. The above instance makes it 
clear that similar examples can be cited 
with S/j<., where e may be as small as one 
wishes. Nevertheless, contrary to Tsiang’s 
conclusion, the M-S analysis does not pro- 
vide a good approximation. 


II. Borch’s Paradox and the Slopes 
of Indifference Curves 


Borch maintains that it is generally im- 
possible to draw a family of indifference 
curves in the M-S space. He presents the 
following two options: (£o, p, %1) and (xo, p, 
#2); namely there is a probability p to get 
Xo and a probability (1— p) to get xı under 
the first option, and xz under the second op- 

- tion, Assuming that «1> x it is clear that all 
investors would prefer the option (£o, p, 41) 
to (xo, p, %). However, the expected return 
and the standard deviation of the first op- 
tion are respectively larger than the expected 
return and the standard deviation of the 
second option. Namely £:> Ez, S1> S2 and 
on an indifference map drawn according to 
the M-S criterion, the two options lie on an 
appropriate indifference: curve. Since it is 
clear that the first option dominates the 
second one, Borch concludes that it is gen- 
erally impossible to draw the M-S indiffer- 


2 For proof of this statement see James Quirk and 
Rubin Saposnik, Josef Hadar and W. R. Russell, and 
Giora Hanoch and the author (1969). 
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ence curves. Tsiang suggests a solution to 
this paradox: he maintains, and in some in- 
stances proves, that the slope of the M-S in- 
difference curve must be smaller than 1. 
Since the probability p is given by 


E (E: — E) 
(E, — E)? + (S2 — S)? 


and (E»—E;)/(S.—S:)<1 (assuming that 
the slope is smaller than 1) he concludes that 
p<i/2, and thus the two options presented 
by Borch must be positively skewed. More- 
over, the distribution (xo, p, #1) is positively 
skewed to a greater extent than the distribu- 
tian (xo, p, %2). Neglect of the third moment 
in Borch’s M@-S analysis leads to an under- 
estimation of the value of option (xo, p, %1) 
in comparisor. with option (xo, f, %2). Thus, 
M-S analysis indicates a lack of indifference 
between the two options in spite of the fact 
that (xo, p x) would dominate (ao, p, x2) if 





p 


` the third moment were taken into account.’ 


In order to demonstrate that Tsiang’s 
resolution of the paradox is illogical, let us 
analyze an example which in its essentials is 
similar to the example given by Borch. Let 
us examine the following two rectangular dis- 
tributions 


yı ~ ROO, 11) 
ya ~ R(9 x 108, 11 x 108) 


Since Ey.> Eyy S(s2) > S(y), on an indiffer- 
ence map drawn according to the M-S 
analysis the two options lie on an appropriate 
indifference curve. Since the two distribu- 
tiens are symmetrical, a neglect of the skew- 
ness in the M-S analysis does not result in 
any bias. Moreover, $/% is very small! and, 
according to Tsiang, use of the M-S is in 
this case more or less justifiable. However, 
no rational decision maker would say that 
he is indifferent or even more or less indiffer- 
ent to the choice represented by the above 


3 However, Tsiang maintains that if the standard de- 
viation is small relative to total wealth, then the treat- 
ment of the above two options as approximately in- 
different is also justifiable, see p. 363. 

4 Since j= (a+6)/2 and S= (8—a)/+/12, we get S/# 
= (11—9)/(9+-11)/24/12=0.06 for the first distribu- 
tion. Ckviously $/¥ for the second distribution is also 
equal to 0,06. 
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two options! Thus, while S/7 is small and 
skewness equal to zero, the Jf-S analysis 
nevertheless leads to paradoxical results. 

Tsiang maintains that indifference curves 
in the M-S space will generally have a slope 
smaller than 1. Although this is true in the 
case of certain specific utility functions, in 
general this is incorrect. Let us start with the 
quadratic utility function U(y)=y+by? 
(where 6<0). Tsiang maintains that along 
a given indifference curve d9/dS <1. Differ- 
entiating U(y) and establishing dEU(y) =0, 
one gets 


dy/dS = 


26 ? 

Since U’(y) =1-+2by>0, it is clear that 
y<—1/2b>0 and hence also #<—1/20. 
Thus dy/dS>0. However, from the above 
equation it is not clear why dj/dS<1 in 
every case, as claimed by Tsiang. One may 
choose any possible set of numbers for S, 9, 


and b, and without contradicting the basic . 


assumptions (U'(y) >0; U’’(4) <Q) arrive at 
the formula that dj/dS>1. Tsiang supports 
his claim that d~/dS<1 with the following 
argument: the expected utility of a quadratic 
utility can be written as E[U(y)]=U(5) 

+U” 52/2, hence d9/dS=—SU"/U’', (for 
oie = constant). If dj/dS>1 one finds that 
U'(9) +SU" (5) <0. 

Tsiang states: 


. which means that, provided the’ 
quadratic approximation is a close ap- 
proximiation within this range, the mar- 
ginal utility of wealth would be brought 
to zero or to a negative value by a mere 
deviation of one standard deviation of 
the actual value of wealth from its 

_ mean. [p. 364] 


The possibility that the deviation of one 
standard deviation from J will reduce the 
marginal utility to zero (or negative) is not 
at all surprising when dealing with a qua- 
dratic utility function. It is well known that 
the function U(y) = y+by? <6<0) with U’(y) 
=1+2by>0 and U”(y)=2b<0 is limited 
only to the range y<—1/2b. However, if 
y= +S happens to be greater than 1/—28, 
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U'(y) is negative. This is one of the defects of 


the quadratic utility function and one cannot 
use this argument in order to prove that the 
slope of the indifference curves is smaller 
than 15 - 

Most of Tsiang’s conclusions are based or. 
the assumption that the slope of the indiffer- 
ence curves in the M-S space is smaller than 
1. He shows that for the utility function 
U(y) = B(1—e7*") and where the returns are 
normally distributed, the slope of the in- ` 
difference curve is equal to aS (S being the 
standard deviation). It is not apparent why 
aS must in general be smaller than 1. But 
even if aS is indeed smaller than 1, this does 
not provide a basis for Tsiang’s far-reaching 
conclusion that the slope of the indifference 
curves must be smaller than 1. His criticism 
of Tobin’s liquidity preference is also not 
justified since it is based on the assumption 
that the slope of the indifference curves in 
the M-S space is smaller than 1. The follow- 
ing simple example shows that, in general, 
the slope of the indifference curve is not 
limited at all, and therefore all Tsiang’s con- 
clusions that stem from this assumption are 
in doubt. Let yı and yz represent two alterna- 
tive options with rectangular distributions, 
where 


yı ~ R(100, 100 + 10/12), 
` ya ~ R(101, 101 + 2/12) 


The expected return and the standard devia- 
tion of the two options are given by: 7= 100 
+54/12, Sı=10, and j.=101+/12, S:=2. 
Since the two cumulative distributions cf yı 


“6 This is easy to’demonstrate with a numerica] exam- 
ple, for which U’(y)>0, U” (y)<0, y<—1/26 as re- 
quired; nevertheless the deviation of one standard de- 
viation from f (ie, y=9+5), will bring us to the 
declining part of the utility function, i.e., U’() <9, for 
y= 5-+S. Let us choose the following random variable: 





Probability Outcome 
1/10 0 = yy 
9/10 100 = yo ` 


Hence 7=90 and S=30. Let b= —1/204, hence 
max (y)=100<—1/2b=102 as required by the con- 
straint U’{y)>0. Thus, y is restricted to the positive 
part and all the requirements are met, However; for the 
point y=5+S'=120 U’(y) <0. 
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and y intersect, so that 


f f [F(y2) — Fiy) < 0 


må f [F(n) — F(y»)]ay < 0 


one may conclude that yı as well as ye should 
be included in the risk averter’s efficient set.® 
_ Namely, there is one concave utility function 
U, for which EUi(y1) > EUi(y2), and there 
is another concave utility function, Uz, for 
which EU:(y1) < EU2(y2). Assuming that the 
two options yı and yz are mutually exclusive, 
the M-S criterion is an optimal rule.” There 
is thus an indifference curve which passes 
through yz and rises above yı. For other risk 
averters the opposite is true. These two pos- 
sible indifference curves are drawn in Figure 
1. Since the slope of the straight line con- 
necting y with 4; is greater than 1, 


100 + 5/12 — 101 — vI 





Jj 

Sı — Se 10 — 2 
4,/12 — 1 
=——_— > 1 


8 


it is clear that the slope of the possible in- 
difference curve JI is also greater than 1, 
thus contradicting Tsiang’s assumption.® 


IHI. Feldstein’s Paradox and the Convexity 
of the Indifference Curves 


In this section we discuss the properties of 
the mean-variance rule in the case of‘ log- 
normal distribution of returns and risk aver- 
sion. Feldstein has shown that for the log- 
normal distribution the Markowitz-Tobin 
mean-variance rule is invalid. Tsiang claims 


§ For further details see Hadar and Russell, Hanoch 
and the author (1969), and Michael Rothschild and 
Joseph Stiglitz. 

7 See Hanoch and the author (1969). 

2 Another even simpler example confirms the above 
conclusion. Let yi~N(5, 6), ~N (15, 7). Since M-S 
rule is optimal for the above normal distributions, it is 
clear that HU, (y:) > EU; (y2) for some concave U, and 
the opposite is true for another concave U2. However, 
Ho 9,/ (S2— S1) = 10 which, of course, implies that some 

` indifference curves exist with a slope which is greater 
than I. ; 


7 
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that Feldstein’s paradox results from neglect- 
ing the positive skewness of the lognormal 
distributions. Moreover, Tsiang demonstrates 
that the slope of Feldstein’s indifference 
curves is smaller than 1 which confirms his 
general conclusion. Feldstein’s indifference 
curves are characterized by a concave as well 
as a convex segment. Tsiang suggests that 
we need consider only the convex part, which 
is, of course, consistent with Tobin’s anal- 
ysis. 

Tobin, in his (1969) reply to Borch and 
Feldstein, maintains that the M-S indif- 


_ference curves do not in general exist as 


loci of constant expected utility. Thus, the 
basic question inherent in the Borch-Feld- 
stein-Tobin dispute is: when is it permissible 
to draw indifference curves in the M-S space, 
and when does the-:slope of the indifference 
curves have economic significance? ` . 
In order to analyze this problem, let us 
assume a two-parameter investment criterion 
which we will call the (Q1, Q2) criterion. This 
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efficiency criterion which provices a partial 
ordering of uncertain prospects might be 
arbitrary and without economic significance, 
it might be a sufficient criterion for partial 
ordering, and it might be a necessary and 
sufficient criterion. A sufficient criterion is 


not, of course, an optimal criterion.? When . 


using a sufficient criterion for a first screening 
of portfolios, one does not use all the avail- 
able information, and therefore the Marko- 
witz-Tobin efficient set might be too large, 
ie, it may contain some portfolios that 
should have been eliminated from it, and this 
may result in paradoxes simila- to those pre- 
sented by Borch and Feldstein. For example, 
the M-S criterion is no more tkan a sufficient 
criterion for the quadratic ucility function 
(see Hanoch and the author (1970)). There- 
fore, the use of the M-S rule with a quadratic 
utility function may create paradoxical re- 
sults. Similarly, the M@-S rule is no more than 
a sufficient rule for the set of options given 
by Borch. Thus, the efficient set is too large 
and includes (£o, p, #1) and (x5, p, %) in spite 
of the fact that we know that one of these 
options should be excluded from it. We shall 
show below that the M-S rule is also no more 
than a sufficient rule for the lognormal dis- 
tributions, thus resulting in the paradox of 
the nonconvex indifference curves arrived at 
by Feldstein. 

Finally, if (Qı, Q2) is an optimal rule for a 
partial ordering of portfolios (i.e., sufficient 
and necessary) one would expect it to lead, 
in general, not to paradoxes but to well-be- 
` haved, convex, indifference curves. 


Since the lognormal distribution is eco- . 


nomically interesting,!° we may here analyze 
it in greater detail. We show below that 


? The choice among uncertain prospects depends, of 
course, on the information proviced regarding the in- 
vestor’s preference and also the szatistical distribution 
of the rates of return. According te the information pro- 
vided, all the possible prospects can be divided into two 
sets: the efficient set and the inefficient set. One can 
construct the two sets by means of alternative decision 
rules, called efficiency criteria. Every decision rule which 
does not contradict the basic assumptions (or informa- 
tion) is a sufficient rule. However, the sufficient rule 
which minimizes the efficient set is a sufficient and 
necessary rule for a partial ordering of uncertain pros- 
pects and therefore an optimal criterion. 

10 See Paul Cootner and Feldstein. 
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choosing Q1= Ea, Qı= g(x) does not create an 
optimal decision rule for the lognormal case, 
thus leading to nonconvex indifference curves 
in the (Qı, Qa) space. However, the set Q= Ex 
and Q,=o (log x) is an optimal decision rule 
for the lognormal distribution. In fact, the 
indifference curves in the new (Q:, Q2) space 
are convex, as required. 


THEOREM 1: Let F(x) and G(x) be the ‘cu- 
mulative distributions of two alternative op- 
tions. Then EpUtx)> Egv (x) for all concave 
utility functions U if and only if ft. {GW 
— F (ù \dt>0 for all x, and for some ax a strong 
inequality holds.” 


THEOREM 2: Let x be lognormally dis- 
tributed. Then the necessary and sufficient con- 
ditions for ErU<x)> EgU (x) for all concave 
U, are Ep(x) > Eo(x), and op=variance (log x] 
<variance allog x] =o%. 


PROOF: 

The quantiles of order p of the normal 
distribution (Z,) and the lognormal distribu- 
tion (Zap) are given by? 


Zap(F) = exp {ur + Zycr} 
Zap(G) = exp {ue + Zpre} 


where Z is a normally distributed variable ` 
with mean zero and variance 1, and Zais'a 
lognormally distributed variable. And up = Ep 
-(log x), ug = Eg(log x) and op and og are the 
standard deviations of log x under distribu- 
tions F and G, respectively. 

Since Ep(x)=exp {ur + (Z)or} > Ee(x) 
exp {ug+(S)o¢} and op<og by assump- 
tion, this implies that ur < ug. Hence there is 
a value Zp for which distributions F and G 
intersect where Z,,=ur—~uo/cg—or. For 
any value Z,>Z,,f is above G and for Zp 
<Z,,F is below G which implies that there 
is only one intersection of F and G. Clearly, 
Sa [G(t)—F(t) ]dt>0 for all Zp< Zp, How- 
ever, f?. [Git)—F(t)]dt>0 also for all Z, 
>Z,, since Er(x)>Ho(*) by assumption, - 
and there is only one intersection of F and 
G.* Thus, by Theorem 1, ErU(x)> EcU(x) 


u For proof sze Hadar and Russell, Hanoch and the 
author (1969), and Rothschild‘and Stiglitz. 

1? See J. Aitchison and J. A. C. Brown. 

8 Note that E(x) —Eo(a) = J2 o [CL F(t) Jat > 0. 
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for all risk averters. It is easy to demonstrate 

that [E(«)—o (log x)] is an optimal criterion 

for the lognormal] distribution, i.e., the con- 

- ditions of the theorem are also necessary con- 
ditions. 

From the above analysis it can be seen 
that [E(x)—o(x)] is not an optimal cri- 
terion!‘ for lognormal distributions of return 
although it is a sufficient rule. The inequality 
op(x) <o2(x) implies that’ 


(5) emurto'r, (err —-1)< gzueto’g. (es — 1) 


Given that Er(x)>Eg¢(x), implies that 
op(log %)<o%(log x) and :therefore ErU (x) 
> EcU(x) for all concave U (see Theorem 2). 
However, the conditions of Theorem 2 may 
apply even if oj(x) > o§(x), and therefore the 
[E(*} —o?(x) | criterion is a sufficient but not 
a necessary rule for the lognormal distribu- 
tions. 

Feldstein shows that indifference curves in 
the [Ex—ox] space are not convex. Tsiang 
maintains that this paradox stems from ne- 
glecting the skewness in the {Fx—ow} anal- 
ysis. We maintain that Feldstein’s paradox, 
as well as other possible paradoxes, stem 
from applying a nonoptimal decision rule. 
And, in fact, indifference curves in the 
[Ex— (log x) | space are convex, as required. 

Let us assume like Feldstein that the util- 
ity function U(x) =log x and that x.is log: 
normally distributed. Thus log E(x) = E(log x) 
+4o7(log x). Hence 


E(log x) = log (Ex) — 407(log x) ` 


Since we assume that U(x) =log x, the last 
equation can be rewritten, 


EU (x) = log (Ex) — 4o*(log x) 


One can easily check along a given indiffer- 
ence curve that 


d Ex) 


EE = c(log x) - E(x) >0 


4 We denote the variance of the random variable 
log x by oê (log x) or just by.o”. However, the variance 
of the return x is always denoted by o?(x). 

15 Aitchison and Brown. 

1 [(x)>Ke(x) implies that (ux—yo)>$(op—o7!. 
‘Taking log of both sides of (5), and using these results 
one finds that op(og x) <o%(log x) (or in short notation 
op <eo). For further details, see the author. 
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anc 
d?( Ex) 
ac? (log x) 


ard the indifference curves are, in fact, con- 
vex. In other words the paradoxical result of 
the nonconvex indifference curves stems 
from. the fact that a nonoptimal criterion had 
beer. used. When the optimal criterion was 
applied to the above problem, it was found 
that the indifference curves in the relevant 
{ Ex, «(log x) } space were convex. 


= E(x): [1 + o(log x)] > 0 


IV. Conclusion 


Urfortunately, the conclusions to be drawn 
from this paper are less encouraging than 
Tsiar g’s conclusions. In general, it is not per- 
missible to use the M-S rule except under 
certain specific conditions. However, if the . 
M-S rule is used as an approximation, it must 
bé realized that paradoxical results similar 
to these obtained by Borch and Feldstein are 
unavcidable. Moreover, the assumptions 
made by Tsiang, intended to guarantee a 
good’ epproximation, have been shown to be 
incorrect. The slope of the indifference curves 
in the W-S space is not necessarily smaller 
than 1. However, where a nonoptimal deci- 
sion rile is being used, it may result in in- 
differeace curves of an irregular shape. The 
use cf an optimal decision rule will, in gen- 
eral, guarantee convex indifference curves, as 
required. Tsiang’s criticism of Tobin’s de- 
manc for money analysis is also invalid since 
it relies on the incorrect assumption that the 
slope`cf the indifference curve is smaller 
than 1. 
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The Rationale of the Mean-Standard Deviation Analysis: 
Reply and Errata for Original Article 


By S. C. Tstan3* 


Reply to Karl Borch 


1) Borch here essentially repeats his old 
point that the E-S indifference map is in- 
capable of giving an unconditionally consis- 
tent representation of the preference ordering 
of uncertain returns. This is an incontro- 
vertible truth which I have fully recognized 
in my original article! He is, however, re- 
luctant to grant my point that, nevertheless, 
for investors who normally undertake only 
small risk relatively to their total wealth the 
E-S analysis remains a highly useful ap- 
proximation. — 

Let me take this opportunity to clarify 
this point by a numerical demonstration 
using Borch’s own examples. He gives an ex- 
ample of three gambles 4, B, and C. Gambles 
A and B are assumed to be equivalent (on 
the same indifference curve). Gambles B and 
C have the same mean and the same variance 
(2, 4). Yet C is so constricted that it is 
axiomatically preferrable to A and hence 
should be preferable to B also, even though 
B and C have identical means and variances. 
This is regarded as a proof that a consistent 
preference ordering of all probability dis- 


tributions cannot be represented by a utility. 


function of mean and variance, i.e., U(E, V). 
_ A casual observation would reveal why 
» gamble C should be preferred to gamble B 
even though they have identical means and 
variances. While C is symmetric, B has a 
negative skewness as measured by a negative 
third central moment of ñ= — 13.6. Since 
typical persons would have a preference for 
positive skewness, a negative skewness is 
therefore a disadvantage. 

There are, however, very common circum- 
stances under which an investor would 
nardly be concerned with the skewness at all. 
These circumstances involve the initial 


* Professor of economics, Cornell University. 
1 See the author (1972, pp. 354-55). 
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wealth of the investor and the risk he has 
already undertaken. The trouble with Borch’s 
argument is that in giving these cute class- 
room examples he never specifies what these 
initia. circumstances are. He seems to assume 
that the one or two dollar mean values of the 
gamb es constitute the only wealth for the 
player (investor) concerned. This neglect 
causes him to miss my point entirely. Once 
these pieces of information are filled in, the 


‘difference between our points of view would 


be immediately clarified. 

Let us assume for argument’s sake that 
these gambles are to be played by a person 
who has initially a riskless wealth of $10,000. 
Let us assume that his utility function is of 
the negative exponential type, i.e., B(1—e-), 
where y represents the net wealth. Further- 
more, let us assume that he is reasonably am- 
bitious for greedy) about wealth so that a 
tenfold multiplication of his present wealth 
would not send him right into a state of utter 
bliss (fall contentment), but would bring him 
no closer than, say, 1 percent away from that: 
blissful state. Thus a must be taken as a 
small number of the order of magnitude of, 
say, roughly 1/2y9, where yo is the level of 
wealth that he is accustomed to.? 

Thus game B would increase his expected 
utility from the initial level of B(1—exp (—})) 





to 
ig al a (2) 
“*P (T 20,000 8 \t0 
(— 13.6) (2)" ) 
=e ghee 


2 See the author (1972, p. 358). Hf heis more ambi- 
tious (or greedy) and aspires to be a multimillionaire, we 
must assign an even smaller value to the parameter a. 
Thus it car be easily deduced that the more ambitious 
and greedy the investor is with respect to material 
wealth, the less aversion for risk or preference to skew- 
ness he would nave. 
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whereas game C would raise it to 
10,002 

B — B exp (- ) 
20,000 


CGJ- 

8° \10 a ) 

Since the marginal utility of one dollar of 
sure wealth in this case is roughly aBe~™ 
= (1/20,000)B exp (= 10,002/20,000), there- 
fore, the difference in monetary values of the 
two gambles to this particular berson is only 
$13.6/24 x (1/10)®=5.7 x (1/10}7 cents, which 
I hope Borch would agree is not a sum worth 
quarreling about even before the devaluation 
of the dollar. 

Borch claims that he can eas‘ly ae his 
example to demonstrate that, of two gambles 
with identical mean-variance-skewness triples, 
one can be so constructed as to be clearly 
superior to.the other. I have no doubt about 
his ability to do that. But it is just as easy to 
escalate our numerical illustration by extend- 
ing the above expansion of the expected 
utility function to include the fourth and 
higher central moments. It will be easy too 
to demonstrate that the differences in fourth 
or higher moments would be of rapidly di- 
minishing monetary values to the person 
concerned as compared with the already neg- 
ligible value of skewness. 





2) Borch next uses an example of gamma 
distributions to demonstrate that two (E, V) 


vectors supposedly on the same indifference ` 


curve cannot be of equal expected utility, if 
the two gamma distributions are constructed 
in the way he indicated. The difficulty of 
handling gamma distributions by means of 
E-V analysis or E-S indifference curves is 
again due to the degrees of sxewness of these 
distributions, which are closely linked with 
their means and variances. The problem is 
essentially the same as that of the previous 
example. 

Borch, moreover, intends to use this ex- 
ample to demonstrate that my proposition 
that positive skewness is an attractive prop- 
erty cannot be generally valid. This demon- 
stration, however, is based upon an obvious 
misunderstanding. He argues that the skew- 
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ness of a gamma distribution decreases with 
an increase of the parameter n in his formula 
for gamma density. This is true if “skewness” 
is measured by the pure number measure 
u= M/S? Measured by the third moments 
about the means, however, it necessarily in- 
creases with n given a, for M= 2(n+1)/œ. 
Thus ws decreases with n only because $° in- 
creases faster with n, as S=./(n-+1)/a. 
Therefore, us = 713/53 = 2a, which de- 
creases with n. 

In the case of the two gamma densities con- 
structed according to his specification, viz., 
that the two densities share the same a but 
one has a greater n than the other, the den- 
sity with a great n must have greater mean 
and variance and also a greater third central 


moment, fia. Since the basic Taylor expan- 


sion of the expected utility function is 


S? 
E[U(y)] = UG) + U9) P 


Ñ 
AUG) es 


therefore, with U’”’ understood to be positive, 
fis must be a desirable property. Thus the 
greater #3 of the gamma density with greater 
mean and variance would help to explain 
why it is preferable to the other, just as in 
the previous case of two Bernoulli distribu- 
tions. 

My proposition that skewness is desirable 
is certainly generally valid, so long as U’”’ is 
positive. Even if skewness is to be measured 
by us=#i3/S*, this proposition still holds, 
provided other moments, especially S, re- 
main the same. 


3) Borch then reminds us that we should 
not build the Z-V analysis on the basis of the 
fact that, when all stochastic variables have 


He 


distributions belonging to the same two - 


parameter family of distributions, there will 
be a one-to-one correspondence between the 
two parameters.and the mean and the vari- 
ance, and, hence, a preference ordering over 
this set of stochastic variables will be a 
preference ordering over the set of (£, V) 
vectors. For the return of a portfolio of two 
or more assets with stochastic returns be- 
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longing even to the same family of distribu- 
tions will in general belong to a different type 
of distribution unless the distributions of the 
component assets all belong to the same 
member of so-called “stable” distributions. 
The only member of this class of distributions 
that has a finite variance is the normal dis- 
tribution. Even normal distributions, when 
they are truncated and modified by. insur- 
ance, stop-loss arrangements, progressive 
taxation, etc., would no longer be stable in 
this sense, nor norma! for that matter. 

This is a very pertinent reminder in view of 
_ Bierwag’s and Levy’s comments, which will 
be discussed in the following sections. But it 
is fully recognized in my paper. In fact this 
is why I emphasize that the E-V analysis, if 
it is to be useful for portfolio analysis, must 
to some extent be “distribution free.’” 


4) Of course, to be completely distribution 
free is inherently impossible. Since my anal- 
ysis is based upon the Taylor expansion of 
the expected utility function, its validity de- 
pends upon the convergence of the series. I 
have already pointed out that for Paretian 
distributions with infinite moments, such as 
the Cauchy distribution, this analysis is of 
course inapplicable. Borch has now ferreted 
out another special family of distributions, 
viz., . 


1 — —_, 
f(x) = 24 [4 — asin 4y/x| exp (—4/x), 


(0<a< 1) 


all the members of which have identical mo- 
ment sequences, viz., 


_ (4a + 3)! 
© 6 


Mn 


which is independent of the only parameter 
a. A preference ordering based on mean, 
variance, skewness, etc., is then out of the 
question. In fact, the Taylor expansion of 
the expected utility function involving this 
density would not converge with the succes- 
sive moments rapidly increasing in a factorial 
function as above. 


3 See the author (1973). 
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However, I would not regard this as a fatal 
defect of the E-S analysis at all in its limited 
field of application as I suggested. For the 
E-S analysis is meant only to be a practical 
method of portfolio analysis for investors 

no regularly take rather small risks rela- 
tive to their zotal wealth. It is not meant to 
be a universally valid mathematical theorem 
on preference ordering of all stochastic vari- 
ables, or one that may be regarded as con- 
clusively disproved by a single counter- 
example which mathematicians can dream 
up in their pipe smoke. Unless Borch can 
point out that there are actually investments 
in the financial market with returns belong- 
ing to this type of density function, we need 
not even be bothered with it. 


Reply ta G. O. Bierwag 


1) Bierwag takes issue with me chiefly on 
my proposition that the indifference curves 
in the (E-S) half-plane, in so far as such 
analytical device is justified, must have 
slopes less than 45°. He contends that this 
proposition is cuite false. To support his con- 
tention, he attempts to derive the slope of 
indifference cu-ves by using an artificial ex- 
ample of an investor investing all his wealth 
in two assets, one riskless and the other risky. 
He lets xo and z; stand for the actual number 
of dollars invested in the riskless and the 
risky assets, respectively, without imposing 
any wealth constraint or sign constraint on 
them. 

If the derivacion of his equations are cor- 
rect, then equations (3) and (4) combined 
would give the slope of indifference curves as 


dE, yo 
ds g? + p/ xy 


where u and g are the mean and the variance 
of the random return of the risky asset, here 
assumed to be gamma distributed. He pro- 
claims that this proves that the Z-S indiffer- 
ence curves can have slopes greater than 45°, 
since if we let #, approach infinity, dE/dS 
would approach y/o, which is greater or 
smaller than one according as už o. 

The basic question here is whether the E-S 
indifference curves, which are supposed to 
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represent the subjective preference ordering 
over combinations of E and S, snould be 
derived from a knowledge of the investor’s 
subjective utility function (or szale of prefer- 
ence) alone, or should they also incorporate 
information about some specific investment 
opportunities on the market (yet without 
any wealth constraint) as is implied in 
Bierwag’s procedure. If the latter, then how 
are we to derive the properties of the indiffer- 
ence curves of an investor who is free to in- 
vest his wealth on any of the hundreds of 
stocks listed in the various exchenges, and 
government or corporate bonds and bills, 
plus a host of other assets, such as real estate, 
time deposits, antiques, cash, and what not, 
which are not likely to have the same type 
of probability distributions for their respec- 
tive returns, in spite of the keroiz claims of 
some portfolio theorists.4 Furthermore, if we 
recall the Section 3) of ouz discussion of 
Borch’s comment, we should know that if 
there are just two risky assets, the random 
returns of which are not distributed accord- 
ing to the same family of “stable” distribu- 
tions (in this connection, it sould be pointed 
out that gamma distributions, which Bierwag 
used in his example, are nct stable in this 
sense), then we can no longer say that 
“,,. expected utility can be expressed as a 
function of only the mean and the standard 
deviation of the portfolio” (p. 431). That is 
to say, if there are two or more risky assets 
(unless they all have “stably” distributed 
returns), the theoretical basis for his analysis 
would disappear. 


2) Moreover, Bierwag should have noticed 
the glaring contradiction between his con- 
clusion of the first section and his conclusion 
in the second section. It is a good thing that 
Bierwag has not conceded that if Prob 
[\<0]=0, then the asset concerned cannot 
have a negative marginal expec-ed utility. In 
other words, ‘‘contamination” of the port- 
folio on account of having too much of that 
asset is impossible. 

In the case of the two-asset model in his 
Section I, both the riskless asset, cash, and 


‘For example, see M. Blime, Eugene Fama, 
Benoit Maudelbrot. 
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the risky one, assumed to have a gamma dis- 
tributed return, canndt have a negative re- 
turn, i.e. Prob [A<0]=0, and, hence, can- 
not be a source of contamination of the port- 
folio. If so, it is clearly unreasonable to find 
that a ray from the zero origin of the E-S 
plane cuts any E-S indifference curve twice. 
For this would imply that two vectors of E 
and S, one of which is a scalar multiple of the 
other, representing two portfolios, one of 
which is the same scalar multiple of the 
other, in the two assets in question, would 
yield the same level of expected utility. 
Given the convexity of the indifference 
curves, this would imply that starting with 
the bigger of the two utility equivalent 
portfolios, some destruction of both assets, 
cash and the asset with gamma distributed 


. return, would increase the expected utility 


of the investor. This is of course absurd. 
Bierwag has’ now accepted all this and 
tried to express the same fact with his propo- 
sition that the indifference curves involving 
such assets must have an elasticity of less 
than unity. That is, a ray from the zero 
origin can only cut the indifference curves 
from below, and, hence, cannot cut them 
twice. : 
However, the indifference curves ‘he de- 
rived in Section I have a slope of zero when 
«,=0 and a slope of u/s when m=, i.e., 


dE pu 1 — p? 
es 
dS o o\eor+u 


0 0 
= { j when xı = { ; 
ufe æ% 


Thus any ray with a tangent between 0 and 
u/c would cut all the indifference curves it 
encounters at two points except the one it is 
tangent to. How can he reconcile this fact 
with his proposition that these indifference 
curves must have an elasticity less than 
unity? 

I have not fully thought out an explana- 
tion for this contradiction yet. One tentative 
conjecture would be that the difficulty prob- 
ably arises chiefly because Bierwag tries 
forcibly to apply the E-S analysis to ob- 





‘viously skewed distributions, such as the 
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gamma distributions, not realizing that its 
skewness is bound to lead to unreasonable 
conclusions, once the ratio of S to E becomes 
fairly large and the influence of skewness and 
other higher moments on the expected utility 
can no longer be safely neglected. It remains, 
however, for Bierwag himself to make the big 
effort to solve these puzzles. 


Reply to Haim Levy 


Levy criticizes me on three counts: 1) even 
if my assumptions for a good approximation 
are valid, one cannot apply the mean- 
variance analysis while ignoring all higher 
moments; 2) the slope of the relevant indif- 
ference curves is not in general less than 1, 
and, hence, my criticism of Tobin’s demand 
for cash analysis is invalid; and 3) contrary 
to what Feldstein has pointed out, even in 
the case of lognormal distribution of returns, 
the indifference curves that are derived in 
terms of the relevant parameters are in fact 
convex. We shall deal with these criticisms in 
this order. 


1) He first takes my expansion of the 
negative exponential utility function 





x aS? aS? 
E[U(y)] = B — Bea] 1 — Mera 
atS4 
+ 3i wa — | 


and points out that even with aS=1/2<1, 
the third moments can exert a greater in- 
fluence on the expected utility than the 
second. And he gives an example of an ex- 
tremely skewed Bernoulli distribution to 
prove his point. 

Now any careful reader of my article can 
testify that I have never asserted there that 
so long as aS <1, the expected utility can be 
reasonably approximated by just taking into 
consideration the first two moments. Rather, 
what I said there is that “ . . . if for instance 
the risk under our consideration . . . ranges 
only from zero up to, say, 10 percent of the 
individual’s expected value of total wealth, 
then, assuming k=1/2 roughly, aS S 1/20. 
The coefficient for the pure measure of skew- 
ness... would be absolutely less than 
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1,/48,000 and that for peakedness would be 
less than 1/3,840,000. It would seem, there- 
fore, a fair approximation of the expected 
utility for mast practical purposes can be ob- 
tainec by considering the mean and the 
variance only” (1972, p. 359). I just don’t 
understand how Levy could say that by 
setting aS=1/2, he is setting it “smaller 
than suggested by Tsiang.” 

‘ With aS set at 1/20 for his first numerical 
example, the influence of skewness would 
surely be much smaller than that of the 
variance in spite of the extreme skewness of 
the distribution. 

Cf course, Levy can point out that since 
p is not limited in absolute value, provided 
we choose a sufficiently more extremely 
skewed distribution, we could always make 
the influence of skewness on expected utility 
greater than that of variance. This is of 
course true. Eut as I pointed out above in 
my reply to Borch, my suggestion that if 
total risk borne by an investor constitutes 
only a small proportion of his total wealth, 
the mean-variance analysis is still useful as a 
practical criterion for portfolio allocation 
is not meant to be a universally true mathe- 
matical theorem on the preference order- 
ing of all uncertain returns. In the financial 
investment market, an investment return 
with a skewness (us=13/5*) of 3 is al- 
ready considered very high. The example 
which Levy gave sounds more like a lottery 
ticket than anv financial asset. It is rather 
irrelevant to “cautious portfolio investors 
who normally assume rather small risks 
relative to their total wealth.” Of course, 
entrepreneurs wio are prepared to risk a 
major proporticn of their total wealth may 
indeed undertake risky projects with a dis- 
tribution not unsimilar to that example 
given by Levy, perhaps in oil or uranium 
exploration. For such extremely skewed in- 
vestment projects, the successive moments 
may increase so fast that the expansion of 
expected utility may take many terms to 
converge, or not to converge at all. In such 
cases, I have certainly recognized that the 
mean variance analysis is not adequate but 
must be supplemented or abandoned. (See 
the author, 1972, p. 368.) 
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Recognizing that the Æ-S analysis has a 
limited application to portfolic analysis for 
small risk takers, I proposed a rule of caution 
to guard against absurd results, viz., that we 
must never draw the E-S indifference curves 
with an upward slope of more than 45°. If 
Levy had adhered to this rule, he would cer- 
tainly not get the paradoxical results by 
applying the E-S analysis to his second and 
third examples. 

In this second example, he zives two rec- 
tangular distributions yı and y, of which the 
lower limit of the range of the second is 
greater than the upper limit of the first. 
Thus by the axiom that mor2 wealth is al- 
ways preferred to less wealth, the second 
distribution must be preferred to the first. 
Yet he so constructed the example that the 
second distribution has not only a greater 
mean (as it must) than the first, but also a 
greater standard deviation. Then he claims 
that according to the M-S criterion, yı 
cannot be said tó be dominated by yz” 
With this kind of reasoning, he proclaims 
that“... the M-S analysis cited is invalid” 
(p. 436). 

A similar argument was used with another 
pair of rectangular distributions with the 
same characteristics to demonstrate once 
again that even under conditions favorable 


for its application... “the M-S analysis ` 


nevertheless leads to paradoxical results” 
(p. 437). 

In these demonstrations, Levy has com- 
pletely ignored my rule of caution that Æ-S 
indifference curves should never be drawn 
with slope greater than 45°. If he had fol- 
lowed this rule, he would have discovered 
that the paradoxical results would certainly 
not arise with the proper application of the 
E-S analysis. For if he plots the yı and yz of 
his second example in the E-S space, he 
would find that the line joining them would 
have a positive slope of 10C/1. Similarly, the 
line joining yı and y of his third example 
would have an upward slope of 10-+/3/1. 
According to my rule, therefore, it would be 
impossible for any single indifference curve 
to pass through either pair of these E, S 
vectors. 

Thus his examples, instead of proving the 
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invalidity of the E-S analysis, merely serve 
to demonstrate the necessity of my rule that 
in so far as the application of the Z-S anal- 
ysis is warranted, the E-S indifference curves 
should never be drawn with a slope of 45° or 
more. 


2) In spite of the fact that he obtained 
these paradoxical results by ignoring my 
rule, he promptly turned to attack this rule. 

My argument for believing that E-S in- 
difference curves, insofar as their use is war- 
ranted, cannot attain an upward slope of 45° 
is simply as follows. The application of the 
E-S analysis is warranted only when the 
expected utility can be reasonably approxi- 
mated by-its expansion involving only the 
terms with the first two moments of the un- 
certain outcome of investment, i.e., 


S? 
E[U()] = UG) + U"G) > 


From this approximate expected utility func- 
tion, the slope of the indifference curves can 
be derived as | 


dy 7 —SU" 
dS ul's2 
re 


an 
If 5 1, it would imply that 


5? 
U'I) + UGS + UID) S0 


i.e. the expansion of U’(9+S) would be zero 
or negative. This implication I regard as not 
permissible for any portfolio investor, for it 
violates the basic axiom that more wealth is 
always preferred to less wealth. 

Levy, however, insists that this implica- 
tion is quite permissible. He even tries to 
prove his point by constructing a numerical 
example with a quadratic utility function. In 
this example, the maximum investment out- 
come would only carry the investor to the 
very brink of zero and negative marginal 
utility of wealth but without actually over- 
stepping it. But the investment outcome is 
assumed to be so negatively skewed that the 
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expected value of wealth is closely behind the 
maximum outcome. Thus although the en- 
tire range of possible outcomes would not 
ever stretch into the range of negative margi- 
nal utility, an addition of one standard de- 
viation to the expected wealth would, how- 
ever, make marginal utility negative. With 
such an artificially constructed example, he 
triumphantly claims that he has demon- 
strated that.even with a quadratic utility 
function, the slope of indifference curves can 
be greater than 45°. 

Such an argument surely makes economic 
discussion sound like some sort of mathe- 
matical numbers game! The trouble is that 
Levy does not seem to take much stock in 
the generally accepted axiom that more 
wealth is always preferred to less wealth. 
Although in the preceding section he was im- 
plicitly invoking this axiom to declare that 
the results obtained from the application of 
the #-S criterion are paradoxical, now in at- 
tacking my proposition stated above he 
wants to dispense with it at his own con- 
venience. This appears to be the source of 
divergence between our conclusions. 

His next counterexample for the demon- 
stration of the invalidity of my proposition 
again displays the same tendency in reason- 
ing. This time he takes two more investment 
prospects with rectangular distributions, the 
ranges of which overlap. The distributions 
are so constructed that the cumulative dis- 
tributions of these prospects intersect some- 
where within the overlapping part of their 
ranges, such that 


f [Fo(y) — Fily)|dy < 0 


%0 


and 


SJ EO -rOl <0 


— 0 


Thus by virtue of a “theorem,” which he 
claims to have proved himself elsewhere,? 
that /Ž o- [Fa(y) — Fi(y) |dy2 0 for every x< œ 
is the necessary and sufficient condition for 
prospect 1 to dominate prospect 2, for every 


5 See Hanoch and Levy, Theorem 2, pp. 338-39. 
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utility function which is nondecreasing and 
concave, he concludes that there must be one 
concave nondecreasing utility function U4, 
for which EU,(y,)>£Ui(»), and another 
utility function Ug for which EU2(4) < EU2(y2). 
Since he has ccnstructed the example in such 
a way that that (E-S) vectors of these two 
distributions would. form a line in the (E-S). 
space with a slope greater than 1, he infers 
that the slope of the indifference curve de- 
rived from U, must have slopes greater than 
one, for otherwise yy with the lower (E-5) 
vector cannot be preferred to yı with the 
higher (E-S) vector. 

The validity of this tortuous argument ob- 
viously hinges upon two things: 1) that 
few [Fely) —Fily) |dy=0 for all x is indeed 
the necessary condition for F, to dominate Fs 
for every acceptable utility function (the 
sufficiency of this condition can be readily 
acknowledged); and 2) the definition of ac- 
ceptable utility functions. To Levy all con- 
cave nondecreasing utility functions are 
equally acceptable. Thus in his proof of. the 
necessity of this condition he makes use of a 
utility function that is linear (hence has con- 
stant marginal utility of wealth) up to the 
level of y where F:(y) and ¥(y) intersect, say 
yo, and for y> yo the utility function becomes 
a horizontal line (hence has zero marginal 
utility). To a mathematician, such a kinked 
utility function starting out with a constant 
marginal utility, which abruptly drops to 
zero at an arbitrary level of wealth, may be 
acceptable as a respectable member of the 
family of nondecreasing concave utility func- 
tions, but to an economist it is totally un- 
acceptable for portfolio analysis, for it vio- 
lates the axiom of nonsatiation of the de- 
mand for wealth. His proof of the necessity 
of the above condition for stochastic domi- 
nance is, therefore, trivial and unacceptable. 

In the present context, it is obviously 
trivial to say that the indifference curves can 
indeed turn up to a vertical line if the margi- 
nal utility of wealth can be assumed to have 
dropped to zero at the appropriate level of 
wealth. In my opinion, this is the very situa- 
tion we should rule out, because it violates 
the basic axiom for portfolio analysis. 


€ See Hanoch and Levy, p. 338. 
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It is true that the above theorem quoted 
by Levy has also been proved by Josef Hadar 
and W. R. Russell for a more restrictive and 
more acceptable class of utility functions, 
viz., all concave increasing utility functions.’ 
The utility function they employed to prove 
the necessity of the stochastic dominance con- 
dition mentioned above is a quadratic utility 
function to start with, which, however, 
abruptly changes into a lineaz function, such 
that marginal utility is decreasing at first at 
a constant rate, but, at an arbitrarily speci- 
fied level of wealth, it abruptly flattens out 
and remains constant forever. With this type 
of utility function, they were able to make 
marginal utility decrease as sharply as they 
wish up to that arbitrary level of wealth 
without fear that it might become negative. 

This kind of utility function, however, is 
again unacceptable for our purpose. Al- 
though we could derive indifference curves 
from such a utility function that are as steep 
as we wish them to be (short of becoming 


vertical) up to an arbitrary expected level of 


wealth, beyond that level of wealth the: in- 
difference curves would flatten out, because 
with constant marginal utility, marginal 
risk aversion would vanish. Thus the indif- 
ference curves derived obviously would not 
be convex throughout, but would become 
concave after that arbitrary level of wealth. 
Such nonconvex indifference curves would 
cause a lot of difficulties in portfolio analysis. 

Anyway, Hadar and Russell’s utility func- 
tion, as well as Levy’s, certainly does not 
satisfy all the four essential properties of 
acceptable utility functions, which I listed 
at the beginning of my acticles as desirable: 
viz., (a) U'(y)>0; (b) U"(y) <0; (c) d/dy 
-(—U"/U") $0, which implies U’">U’2/U’ 
>0; and (d) d/dy(—yU"/U") S0. There- 
fore, the above theorem, which at best had 
been proven under a totally different frame- 
work of references, should not be brandished 
about as a “proof” that indifference curves 
under our framework of references can have 
slopes greater than 1. 


3) Lastly, Levy suggested that indiffer- 
ence curves for a Jog utility function and log- 


1 See their Theorem 2’, pp. 29-30. 
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normal distributions of returns need not be 
nonconvex as pointed out by Feldstein, if we 
simply substitute the standard deviation of 
the logarithms of returns for the standard 
deviation of the returns. This is indeed true. 
My objection to the kind of indifference 
‘curves he suggested has already been stated ' 
above with reference to the indifference 
curves Bierwag derived for a negative ex- 
ponential utility function confronted with 
gamma distributions of returns. That is, in- 
difference curve systems which incorporate 
the information about a specific type of 
distributions of returns into their own con- 
figuration would be of very limited use. For 
instance, Levy’s [E(x), o(log x) | indifference 
curves may be useful for choosing between 
two lognormal distributions of returns, but 
would be useless to determine whether any 
linear combination of these alternatives will 
not in fact be the optimum portfolio to hold 
for diversification purpose. For a combined 
portfolio of two lognormally distributed re- 
turns would no longer have a lognormal 
distribution. The [E(x), o(log x)] indiffer- 
ence curve system, which incorporates 
the special characteristics of lognormal dis- 
tributions into its configuration cannot 
therefore be applied to the combined port- 
folio. 

Surely Levy does not have sufficient ground 
for suggesting that [H(x), o(log x)] is an op- 
timal criterion for the preference ordering 
of portfolios formed by combining lognor- 
mally distributed assets, or more generally 
portfolios constituted of assets with different 
distributions. 


APPENDIX, 


Errata FOR “THE RATIONALE OF THE MEAN- 
STANDARD DEVIATION ANALYSIS, SKEWNESS 
PREFERENCE, AND THE DEMAND FOR MONEY” 


P. 356: (a) Equation (2”) should read: 


ay —SU" 
(2"") A rea A 
as Ss? 
U’ + er ye 
2 
(E[U] = constant) 
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instead of 
2 —SU" 
aS| v 


(b) Following this equation, the follow- 

ing clause should be inserted: 
which, under the assumption that S is 
sufficiently small, can be further simplified as 


dẹ)  —SU" 
as) U' 
(E[U] = constant) 





(2 


P. 364: (a) The second equation in the left 
column should read: 


—Syu" 





g2 
U' + ul 
(E[U] = constant) 
instead of 
dy; —SU" 
ds} US 
(b) The third equation in the left 


column should read: 


SU" 
S? a 
Uy’ + a, ye A 
2 
instead of 


—SU" 
vu’ 


21 





(c) The fourth equation in the left 
column should read: 


52 
U’ + Su" Ta ye < 0 


instead of 


U’ + SU" <0 
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(d) Footnote 12 (continued from p. 
363). The end of the last sentence should 
read: 
“unless the risk of the asset involved is 
greater than its expected terminal value.” 

P. 369: Footnote 22, third paragraph, in 
the equation for 05/dx, the numerator on the 
right-hand side should be: 


Wola: + wpppioyo%) 
insteac. of 
W(x? + wpppid pti) 
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- Externalities as Commodities: Comment 


‘By F. TRENERY DOLBEAR, JR.* 


In a recent issue of this Review, Robert 
Meyer employed the tools of non-linear pro- 
gramming in an attempt to refute a conclu- 
sion of my 1967 externality article which had 
once before been the basis for < discussion in 
these pages (see-E. J. Mishan, Mark Pauly, 
and the author (1968)). My article showed 
that “a per unit tax ... which has the twin 
objectives of keeping [an individual] on his 
starting point indifference curve and attain- 
ing a Pareto optimum is not, in general, pos- 
sible” (p. 98).1 In other words, simultaneous 
achievement of exact compensation and 
Pareto optimality requires a tax scheme 
which is more complicated than a constant 
per unit tax or subsidy. At first glance 
Meyer’s programming formulation seems to 
be capable of yielding constant per unit taxes 
or subsidies which do result in the simul- 
taneous achievement of Pareto optimality 
and exact compensation. However, a second 
look reveals that Meyer’s scheme requires 
something more than constant per unit tax- 
subsidy payments, for example, lump sum 
transfers. 

In the standard Pigouvian treatment with 
compensation as a goal, individuals begin 
with 1) certain endowments of factors or 
goods, and 2) a legal system which constrains 
(or in some cases fails to constrain) the use 
of the goods. The endowments and the law 
result in an allocation of commodities which 
would obtain in the absence of trades made 
for the purpose of internalizing externalities. 
This allocation is called a “starting point” 
for the application of constant per unit taxes 
and subsidies which induce society to move 
to a Pareto optimum. Changes in the quan- 
tity of the externality (from the starting 
point) are permitted provided that the per 
unit tax or subsidy accompanies each unit 


* Brandeis University. I am indebted to Roger Sher- 
man for a number of helpful comments. 

1T have, in the earlier discussion, expanded on this 
point and testified to my loyalty to Pigouvian-type 
measures, the above conclusion no-withstanding. 
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change in the externality commodity. Exact 
compensation means that after the external- 
ity adjustments are made the appropriate 
individual(s) must be at the same indiffer- 
ence level experienced at the starting point. 

In Meyer’s programming formulation, 
however, there are no equations which would 
give rise to a starting point. He obtains exact 
compensation by constraining utility for the 
appropriate individual(s) to be equal to a 
predetermined [starting point] level, p. 739. 
And the programming model yields per unit 
tax-subsidy payments which would sustain a 
Parete optimum at those starting point in- 
difference level(s). But this is not equivalent 
to moving from a starting point allocation of 
commodities to a Pareto optimum alloca- 
tion, using constant per unit tax-subsidy 
payments to insure exact compensation, 

The point can perhaps be illustrated - 
through a reconstruction of my triangular 
Edgeworth box externality model (see Figure 
1). For those readers who have forgotten the 
particulars of that model, a quick reminder is 
in order, The triangular shape of community 
budget line FF reflects a constant tradeoff 
in production between bread and residential 
heat which produces a smoke by-product. For 
any point Q in the box, quantities of bread 
and heat for X are read off the vertical and 
horizontal axes in the usual manner. For Y, 
who lives by bread alone and is subjected to 
X’s smoke, bread consumption is the vertical 
distance from Q to the FF community bud- 
get line. Smoke, of course, is measured from 
left to right on the horizontal axis. 

The analysis proceeds by identifying a 
starting point. This point indicates the com- 
munity’s allocation of goods before any ex- 
ternalities are internalized by per unit taxes 
or subsidies. If FY is assumed to have a right 
to clean air unless compensated by X, the 
starting point might be Æo in Figure 1. Exact 
compensation then requires that Y be left on 
indifference curve J}, his indifference curve 
through Eo. Constant per unit taxes on X’s 
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Heat—Smoke 


FIGURE 1 


heat-—to compensate for the smoke inflicted 
on ¥-—will cause X’s budget line to be'ro- 
tated around Eo. Higher heat taxes increase 
the effective price of heat and cause the bud- 
get line to be steeper. Changes in the tax rate 
can drive X to any point along his price- 
consumption curve, ~p, which is the locus 


of tangencies of X’s indifference curves and ~ 


after-tax budget lines originating at Eo The 
only exact compensation point which can be 
achieved through per unit taxes is Æ, at-the 
intersection of pp and T6. But this can easily 
be seen to be non-Pareto optimal since J at 
_ its intersection with pp must be steeper than 
X’s indifference curve, 77, which is tangent to 
a ray from Ey, i.e., EoG. In other words a con- 
stant per unit tax is unable to achieve simul- 
taneously a Pareto optimum and exact com- 
pensation because a constant slope price line 
and a convex indifference curve—exhibiting 
a diminishing marginal rate of substitution 
of smoke for bread—which both start at the 
same point cannot be tangent, except (pos- 
sibly) at the starting point. 

Meyer has speculated that this result 
comes from “ . . . some type of nonconvexity 
which-is not stated explicitly” (p. 737). But 
it can easily be seen there are no noncon- 
vexities here. Convex preferences for Y, 
which would lead to upside down indifference 


curves in a standard Edgeworth box, are in 
the triangular box folded in and stretched; 
but they are still upside down, and they will 
still retain the same general curvature (see 
my 1967 article, p. 94). Nonconvex prefer- 
ences for Y would result in- curves which 
have the same general curvature as X curves, 
i.e., che F curves would no longer look upside 
down. Similarly, nonconvex preferences for 
X would result in indifference curves which 
did look upside down. 

The impossibility result displayed above 
should be insensitive to mathematical tech- 
nique. Meyer’s translation. of the problem 
from gecmetry to non-linear programming 
showd not reverse the conclusion. A close 
reading of Mever reveals that his contrary 
resul: stems from an omission of an essential 
ingredient from the programming formula- 
tion. His model includes a utility function, a 


. production constraint, constraints that dis- 


allow al-ocations which exceed production, 
requirements on utility levels for individuals, 
and the usual nonnegativity constraints. All 
of that is fairly standard. (But it should be 
pointed out, in anticipation of the argument 
below, that Meyer keeps an individual at his 
starting point indifference level by mathe- 
matics and not by economic devices.) 
Meyer’s innovation comes when he intro- 
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duces, as his title promises, externalities as 
commodities in the utility functions. Each 
of m individuals, who consume n standard 
commodities, adds n(m— 1) externality com- 
modities to his consumption bundle. These 
additions completely exhaust the bilateral 
possibilities for external effects between the 
m individuals on the z standard commodities. 
The quantity of one of these externality 
commodities is of course a function of the 
consumption 6f one of the » standard com- 
modities by one of the m—1 other individ- 
uals. This completes Meyer’s model.” 

None of these constraints nor any com- 
bination of them gives rise to a starting point 
allocation. The only bundles of goods which 
appear in Meyer’s formulation are the solu- 


tion bundles. Thus he hasn’t made use of the” 


per unit device to trade from the starting 
point (determined by law) to a Pareto opti- 
mum. The failure of Meyer to specify in his 
programming model a starting point alloca- 
tion of commodities precludes asking the 
very question he sets out to investigate! 

Moreover, introducing the starting point 
into the model would upset Meyer’s conclu- 
sion, His programming model yields an after- 
tax budget hyperplane which will not, in 
general, contain the starting point alloca- 
tion. An additional device, such as a lump 
sum transfer, must be invoked first to get the 
individuals to the budget hyperplane. Only 
then will they respond to Meyer’s constant 
per unit taxes so as to achieve a Pareto opti- 
mum with exact compensation. 


2 The reader should notice that Meyer’s solution to 
externality problems involves transactions between two 
individuals. Thus the solution cannct be found by a de- 
centralized market economy. 
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The difficulty can be illuminated by refer- 
ence to the triangular Edgeworth box. A 
Pareto optimal distribution of goods which 
keeps F on his starting point indifference 


_ curve I will obtain at Aa, at the intersection 


of the contract curve, cc, and I}. However, 
the after-tax budget line which will support 
this equilibrium, i.e., the line tangent to Jj 
and Ij at Es, will not “intersect the bread axis 
at Eo. 

Meyer, and the rest of us, cannot have 
everything at once. Either Pareto optimality 
and per unit taxes mean exact compensation 
must be sacrificed, or Pareto optimality and 
exact compensation mean constant per unit 
taxes will not be sufficient. In short, if 
Meyer does not care about exact compensa- 
tion, he has raised a completely empty ques- 
tion. But if he does care about compensation, 
his solution is a formal mathematical state- 
ment which can be seen to be wrong because 
it omits the starting point. 
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Externalities as Commodities: Comment 


By TALBOT PAGE AND JOHN FEREJOHN* 


In this Review in 1967, F. Trenery Dolbear 
constructed a simple general equilibrium 
model which demonstrated, among other 
things, that Pigouvian unit efluent taxes 
could not be expected to be both Pareto op- 
timal and exactly compensatory to pollution 
sufferers.! Calling this result Dolbear’s 
“negative conclusion,” Robert Meyer set 
out in his 1971 article to generalize Dolbear’s 
model and derive conditions under which 
Pigouvian taxes would achieve both goals si- 
multaneously. 

Meyer established a test which he asserted 
would tell us when both goals are attainable 
simultaneously. And Meyer suggested that 
when Pigouvian taxes are unable to achieve 
both goals simultaneously, the failure is the 


result of some sort of nonconvexity, p. 737. 


rá 


The purpose of this note is first to point out 
that Meyer is mistaken in thinking that the 
source of Dolbear’s negative conclusion is in 
lack of convexity conditions and then to 
point out some of the role convexity actually 
plays in pollution problems. 


I. Necessity of Two Instruments 


One might wonder how a single policy in- 
strument, Pigouvian per unit taxes, could be 
expected to achieve two disparate policy 
goals, except fortuitously. And indeed the 
reason for Dolbear’s negative conclusion is 
the necessity for two policy instruments and 
not some problem with convexity. Dolbear’s 
model is well behaved with respect to con- 
vexity conditions, as can.be seen by the in- 
difference curves and production possibility 
frontier of his diagram. 

In Dolbear’s model there are two con- 


* Research associate at Resources for the Future, 
Inc., Washington, D.C., and assistant professor of 
political science at California Institute of Technology, 
respectively. We wish to thank Roger Noll and Ralph 
d’ Arge for helpful comments. 

1 Exact compensation for a pollutant leaves a poten- 
tial pollution sufferer indifferent between the pollutant’s 
prohibition and its allowance with compensation. 
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sumers. Consumer X divides his income be- 
tween bread and heat and Y spends all his 
income on bread. In direct proportion to X’s 
consumption of heat, smoke is produced 
which Y involuntarily and distastefully con- 
sumes. We limit ourselves to the case where 
we start with an endowment of OB bread for 
X and BF bread for FY. The model is driven 
by X who can trade bread for heat, inciden- 
tally increasing Y’s consumption of smoke 
(in units heat). The role of Y is completely 
passive: he consumes just the bread he was 
endowed with and the smoke blown his way. 

Inside the production possibility set, which 
is also an Edgeworth triangle, indifference 
curves are drawn for X and Y. Points of 
tangency of indifference curves form the con- ' 
ventional “contract” curve CC’. With initial 
endowment B, X will trade himself down to 
&,, carrying Y to OJ; units of smoke con- 
sumption willy-nilly and leaving Y’s bread 
consumption unchanged. A Pigouvian efflu- 
ent tax, whose revenue goes to Y in units of 
compensatory dread, steepens X’s effective 
budget constraint. Relative to initial endow- 
ment B, different Pigouvian tax rates trace 
out Y’s “price consumption” curve PP’, 

F’s indifference curve through B specifies 
the exact compensation requirements. Clearly, 
it will not in general happen that BB’, PP’, 
and CC’ intersect at the same point, in which 
case a Pigouvian tax could be both Pareto 
optimal and exactly compensatory.| By the 
geometry, the exceptional case can only hap- 
pen at corner sclutions oz if Y’s relevant in- 
difference curve is a straight line segment. 

- There are two considerations in our argu- 
ment that Pigouvian taxes alone cannot be 
expected to achieve efficiency and compensa- 
tion simultaneously. The first is basically 


2 The origin for X’s indifference curves is 0; the 
origin for Y’s inditerence curves is F. The allocation 
point #, specifies ZX bread to Y and J; bread to X; 
OJ; smoke to F and OJ, heat to X. In the diagram, Y 
is indifferent between (Ri, bread, OJ; smoke) and 
(Riko bread, OnE smoke). 
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definitional. It is customary to think of a 
Pigouvian tax as having just a single degree 
of freedom, the rate itself. In Dolbear’s model 
the set of possible Pigouvian taxes is specified 
by line segments hinged at Æ and falling be- 
tween O and G. In a model of only two 
people, setting the tax rate for the polluter 
also determines the distribution of the pro- 
ceeds for both participants. With a model 
more complicated than Dolbzar’s, in order to 
have no more than the single degree of free- 
dom afforded by the Pigouvan tax rate, one 
needs to specify a fixed rule of distribution. 
We are not arguing that Pizouvian taxes in 
collection and lump sum trarsfers in distribu- 
tion cannot achieve two policy goals, but we 
would count this arrangement as two policy 
instruments. 

The second consideration is one of in- 
centives. William Baumol has pointed out 
that in the case of no negctiations between 


polluters and pollution receivers (the “nor- 


mal case”) the proceeds of the effluent tax 
should not in general be paid to the pollution 
receivers in accordance with their marginal 
suffering. To do so would remove the in- 
centive from pollution rece.vers from adopt- 
ing defensive strategies which help to mini- 
mize the total social cost of pollution. 
Consequently, even if we wanted to add 
to the Pigouvian tax by fine tuning its 
disbursement to marginal suffering, the goal 


3 For an elaboration, see Baumol, pp. 309-12. Ronald 
Coase also has the example of farmers who, if they are 
compensated for losses due to sparks from railroad 
trains, have a tendency to plant zoo close to the tracks. 
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of compensation would intefere with welfare 
efficiency. Attempting exact compensation 
would prevent efficiency unless payments to 
pollution sufferers are made conditional upon 
the pollution receivers taking best defensive 
strategies or unless there are no possible de- 
fensive strategies (the case of “pervasive 
pollution,” which is the case in Dolbear’s 
model). It is much simpler and more practi- 
cal to use the Pigouvian tax proceeds to lower 
the general tax bill in a diffuse way so as to 
avoid perverse incentive effects in the tax 
distribution. 

Meyer has no rule for distribution of the 
Pigouvian tax proceeds, and without a dis- 
tribution rule his model remains incomplete 
as a general equilibrium model. Apparently 
the lack of a distribution mechanism misled 
Meyer in his test condition. To test whether 
or not per unit Pigouvian taxes can achieve 
exact compensation and efficiency, Meyer 
wrote“... one need only replace constraints 
(5) [U‘>U*] by equality constraints of the 
form U‘=U'... ” (p. 739). 

Meyer is maximizing a Lagrangian first 
with inequality constraints and then with 
equality constraints. It can be seen from 
Dolbear’s model that either way this maxi- 
mization leads to a definition of the same 
contract curve (CC’ in Figure 1). With neo- 
classical utility functions and a negatively 
sloped utility frontier between X and Y, 
there is no need to “waste” extra utility on 
UY beyond the bare minimum UY. Maximi- 
zation of the Lagrangian will happen on the 
boundary UY = UY even if interior solutions 
are allowed. Dolbear’s model passes Mever’s 
test and thus the test incorrectly predicts 
that exact compensation is possible. By 
omitting a distribution mechanism, Mever 
seems to be confusing conditions for defining 
Pareto optimality (conditions independent 
from distribution mechanism) with solutions 
to a general equilibrium model (requiring tax 
distribution mechanisms). i 

There is an interesting complication. Sup- 
pose that in the presence of externalities the 
utility frontier bowed out sufficiently se that 
part of the frontier sloped upward as shown 
in Figure 2. Suppose also that UY corre- 
sponds to B, where no pollution is allowed. 
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ux 


ux 
FIGURE 2 


In this case the requirement of exact com- 
pensation makes welfare efficiency impos- 
sible. (Meyer’s test would say that both 
goals are attainable because the Lagrangian 
max U* subject to UY>U" can also be 
maximized on the boundary UY =U".) How- 
ever, it seems that externality bads are more 
likely to bow the utility frontier in than out.‘ 


II. Why Exact Compensation in 
Addition to Efficiency? 


Having said this, we raise the question 
why a policy maker would want Pareto op- 
timal Pigouvian taxes to have exact compen- 
sation. The point is that whether or not 
exact compensation suggests itself as a 
worthy policy goal depends in large part 
upon tke formulation of the problem and the 
underlying conditions the formulation is try- 
ing to describe. In a benefit-cost analysis the 
question of distribution of benefits corre- 
sponds to the question of allocation of 
property rights in a Coasian analysis of ex- 
ternalities. The question of whether or not 
to compensate appears symmetrically. Dem- 
setz would say the question is ethically sym- 
metrical. 

In a Pigouvian formulation, however, 
the situation appears less symmetric. In a 
Pigouvian analysis arising from the produc- 
tion sector, which is the most important 
case, it is natural to treat smoke as just an- 
other factor of production. For example, let 


+See Baumol, pp. 316-17. 
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‘quantity Q=f1X, L; S), where K is capital, 


P the price of Q, L is labor, and S is smoke. 
Then the effluent tax ż is analogous to the 
wage tate, or rental rate. For given K= Ko, 
L=ŻL; we can draw the marginal revenue 
product of smcke and illustrate surpluses, 
as in Figure 3. Relative to a zero pollution 
status quo point, effluent tax ¢ leads to a 
producer surplus A and consumer surplus B. 

Giver. the practical difficulties of condi- 
tioning and distributing the proceeds B+C 
to eack. individual pollution receiver on the 
basis of his marginal suffering, the question 
arises, why try” For another factor of pro- 
ductior., say L, exact compensation amounts 
to skimming cf the labor surplus (corre- 
sponding to area B). For laborers, no one 
recommends exact compensation which would 
make them no better off working than un- 
emp.oyed. For laborers it is usually con- 
sidered desirable not to interfere with 
laborers’ surplus2s, when they naturally ap- 
pear. If we decide that a pollution receiver’s 
surplus is not undesirable, especially since it 
is likely te be dispersed to consumers at large 
and not just to Dollution sufferers, then we 
have mc need to search for a second instru- 
ment tc achieve exact compensation, nor to 
berate a Pigouvan tax for not doing two 
things at once. 


5 It seers obvious that attempting exact compensa- 
tion in the typical case of several polluters and millions 
of receivers is attempting an administrative impossi- 
bility. : 


VOL. 64 NO. 3 


IH. Convexity 


In most neoclassical models, concave func- 
tions are used to insure stability and interior 
solutions. Although Meyer has not placed 
any conditions on his transfer functions gf, 
the behavior of the g* turns out to be im- 
portant and perhaps counterintuitive. In- 
terestingly, in Meyer’s model, convex transfer 
functions g‘ assure interior solutions with 
Pigouvian taxes. 

With UY(B, S), Y’s concave utility func- 
tion between bread and smoke, and S = g(H) 
the transfer function, linking smoke to Y’s 
heat consumption U'¥(B, g(H)) may not be 
concave in B and H for concave function g. 

A simple counterexample illustrates the 
point. Choose UY (B, S) = B—S as our concave 
function of B and S$. For g(H) =H)?=5S, 


(1) U(B, g(H)) = B — H"? 


is not concave in B and H, and the indiffer- 
ence curves bend the “wrong” way. We note 
that if g had been convex, Y’s indifference 
curves between bread and heat would have 
been convex? The desirable convexity prop- 
erty of the environmental transfer function g 
can be stated more strongly as follows: 


If U(B, S) is concave, U,<0 (pollution is a 
bad), g(H) =S an increasing, convex function, 
then V(B, H) = U(B, g(A)) is concave. 


A little algebra on the minors of 
g E ) 
Var Vag 
establishes the proposition. 

In Figure 4(a) the function smoke = g'(heat) 
is concave with respect to its argument heat, 
and the function smoke=g?(heat) is con- 
vex. Figure 4(b) shows one of Y’s indiffer- 
ence curves between smoxe and bread. 


It is bent downward in a well behaved way. 
* With the 45° line, Figure 4(4), this indiffer- 


ence curve is transformed into an indifference 


curve between heat and bread, depending on 


§ Michael Farrell has shown that the normally in- 
voked convexity conditions are far stronger than’neces- 
sary. : 
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the functional form of g. Sufficiently concave 
g leads to indifference curves bending up in 
Figure 4(c). The shear transformation be- 
tween Figures 4 and 5 leaves the indifference 
curve convexities the same. Superimposed on 
Figure 6, Dolbear’s Edgeworth triangle, Y? 
has the same type of convexity as indiffer- 
ence curves of consumer X, a situation lead- 
ing to corner solutions, 

What one thinks about the convexity cf 
actual transfer functions depends partly on 
where one cuts off the transfer. For example, 
if S=g(H) describes street level densities of 
smoke as a function of heat emissions, we 
may consider g nearly linear. But if S=g(H) 
describes health damage as a function of heat 
emission, the function may be convex, due to 
diminishing returns to biological defenses. 

Important policy implications follow from 
the degree of convexity of the environmental 
transfer functions. The more concave are the 
g, the more likely we are to recommend all 
or nothing policy prescriptions. Suppose, for 
example, water pollution damage functions 
are concave. Then we may want some rivers 
to be trout-clean and some to be industrial 
sewers. If the damage function is convex, it 
is more likely that a little pollution in all 
rivers is a better policy. For more convex 
damage functions, interior (i.e., mixed) solu- 
tions are more likely than corner solutions. 
Similar considerations apply to the question 
of whether smoking should be permitted 
throughout a bus or whether it sould be 
segregated to one end. 

Robert Kohn has investigated another 
situation which also may lead into all or 
nothing policy prescriptions, p. 994. Suppose 


. the S in f(K, L, S) is a vector S=(S;, Ss). 


The two factors of production may be sufħ- 
ciently joint so that an optimal standard for 
both may be reached by specifying a required 
standard for just one. Kohn showed that this 
problem can be analyzed by looking at the 
convexity of isocost curves for abatement. It 
should also be noted that the convexity of 
air pollution damage functions partly deter- 
mines whether it is wiser to limit peak epi- 
sodes, by emergency measures, or to em- 
phasize control of the chronic average pollu- 
tant levels. 
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FIGURE 5 


At this time there are few empirical studies 
which shed light on the question of convexity 
for g. Using cross-section data on urban 


areas, Lester Lave regressed total mortality - 


rate on air pollution variables (minimum and 
maximum two-week averages of sulfates and 
particulates) and sociological variables. With 
both piecewise linear and quadratic specifica- 
tions of the pollution variables, there was 
some evidence that g, here a damage func- 
tion, is concave for long-run air pollution 
- effects. The evidence is weak because the 
coefficients are nearly all insignificant and 
the sociological variable, percent over age 65, 
seems to be carrying the equations. 

For cases where the damage function is 


FIGURE 6 


sufficiently concave, the policy prescription 
will be non-Pigouvian. Depending on which 


correr solution is better, pollution should be 


either outlawed altogether or allowed with- 
out anv constraint. 

However, we think that in many cases g 
will be convex, due to diminishing returns to 
environmental capacity. For example, con- 
gestion is more than proportional to the num- 
ber of cars on a highway. 

An air pollution study provides a fragment 
of evidence for this second alternative. Page 
estimated the impact of daily levels of sulfur 
dioxide and particulates, in London, along 
with meteorological and psychological vari- 
ables on a measure of perceived health, pp. 





, 
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107-13. The non-linear equation 
(2) He = Bo + Br D NSi t+ Boi + e: 


was estimated where H, is the number of 
people who feel worse on day 4, S, is sulfur 
dioxide on day #t, V, is visibility on day £, a 
is nonlinearity “stretching” coefficient, A is 
Koyck lag coefficient, and e, is the error 
term. The stretching coefficient œ was 1.5, 
indicating that this measure of perceived 
health is a convex function of the daily 
sulfur dioxide load. In another approach the 
same linear equation of health as a function 
of pollution and meteorological variables was 
estimated for years of high, medium, and low 
pollution, Decline in the pollution coefficients 
from the high to low years also suggested a 
convex damage function for pollution vari- 
ables. 

Most likely, transfer functions exist in a 
variety of forms, from concave to convex. 
While little has been done empirically to 
estimate transfer functions, from pollution 
sender to suffering receiver, this is an area 
ripe for econometric work. It is also an area 
ripe for theorists, for the relation of transfer 
functions to changes in location of receivers 
and senders lies at the heart of the external- 
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ity problem, especially for the most interest- 
ing case of large numbers of polluters and 
receivers. 
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Externalities as Commodities: Reply 


By ROBERT A. MEYER* 


Both the comments by F. Trenery Dolbear 
and by Talbot Page and John Ferejohn in 
this issue of the Review reemphasize an im- 
portant point concerning the achievement of 
a Pareto optimum via constant per unit 
taxes. In my original paper I intended to 
bring out two points: 1) to set down a set of 
sufficient conditions under which the con- 
stant per unit taxes or subsidies envisioned 
in traditional discussions of Pigouvian 
schemes would correspond to a Pareto opti- 


mal outcome for an economy; and 2) to- 


formally introduce “externality technologies” 
into a model framework (Page and Ferejohn 
have referred to these by what is perhaps a 
more apt phrase “damage functions”). 

As with any results developed on sufficient 
conditions, the assumptions about convexity 
are stronger than necessary to obtain the 
theoretical results that I stated, but they are 
not irrelevant if one actually contemplates 
calculation. All algorithms which might be 
employed in solving a particular applied 
problem seek a solution by various myopic 
gropings which are assured of finding a 
globally optimal solution only under rather 
stringent convexity conditions. The pos- 
sibility of nonconvexity raised by Page and 
Ferejohn here, and earlier by Mark Pauly 
when he alluded to nonconstant per unit 
taxes or subsidies, may raise the most diff- 
cult application issues. Having the external- 
ity prices vary with quantity does not by 
itself raise difficulties since one could ap- 
proximate non-linear pricing functions by 
linear segments which had constant per unit 
charges over each segment, but assuring that 


such problems do not have a multiplicity of 


local optima is a different matter. 

In “Externalities as Commodities,” I did 
not discuss the issue of lump sum transfers 
‘since this point was covered by E. J. Mishan, 
p. 527, but the reemphasis by Dolbear, his 
“starting point,” and by Page and Ferejohn, 
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their “transfers in distribution,” is both 
valid and important. The only policy instru- 
ment allowed in the original Dolbear argu- 
ment is the constant per unit taxes or sub- 
sidies, while the point I sought to make was 
a complementary one to the negative con- 
clusion Dolbear reaches. Essentially one 
might be interested in asking when will a 
constant per unit scheme work and the an- 
swer is that one situation is the one I 
sketched. The “cost” of relying on such a 
policy to achieve both exact compensation 
and Pareto optimality is that a second policy 
instrument must be allowed—lump sum 
transfers of income. I do not feel that the 
solution I initially obtained is “... wrong 
because it omits the starting point,” as 
Dolbear has asserted. My point was not 
meant to detract from his initial conclusion— 
only to complement it. 

Tke last issue highlighted by Page and 
Ferejobn seems to come closest to the type 
of policy prescriptions that are being promul- 
gated to cope with externalities—explicit 
consideration of alternative technologies (i-e., 
alternative damage functions). Choice among 
alternative externality technologies via dif- 
ferent methods of vehicle emission control, 
smcke abatement, or water treatment cen- 
ters attention on the economic readjustment 
which may be necessitated by various types 
of environmental “quantity” requirements. 
The first step is the documentation, em- 
pirically or from engineering calculations, of 
the levels of one or more measurable ex- 
ternality outputs together with the input/ 
output levels of other factors. Once one has 
such-quantitative data, the formulation of a 
least cost production problem-—~subject to 
technological constraints and given desired 
levels of outputs and upper (or lower) bounds 
on externality levels—will either indicate 
that there is no feasible solution or it will 
indicate the choice of technology which will 
achieve the environmental quality standards 
at least cost (given input prices). 
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On Taxation and the Control of Externalities: Comment 


By T. H: TIETENBERG* 


In a recent issue of this Review, William 
Baumol contributes some needed insight into 
a turbulent and long confused area of eco- 
nomics—the use of specific taxes as a suffi- 
cient means of achieving an efficient alloca- 
tion of resources. The article makes a rather 
strong recommendation for the choice of a 
pollution control policy. Given realistic con- 
straints on available information, the opti- 
mal government policy would be to 1) select 
as a target that amount of pollution in the 
atmosphere which, on the basis of all avail- 
able information, seems most compatible 
‘with the public interest, and 2) impose what- 
ever tax rate on emissions necessary to yield 
the desired target. This emissions charge, he 
argues, would achieve the target pollution 
level at minimum cost. 

This is a timely proposal because it is so 
compatible with the program currently being 
followed by the Environmental Protection 
Agency (EPA) to clean up the air in Amer- 
ica. The EPA has, in essence, accomplished 
the first step in the Baumol proposal by 
establishing national air quality standards. 
With the exception of national controls on 
motor vehicle emissions and on some new 
stationary sources, the means by which these 
standards will be achieved has been left up 
to the states. To the state administrators on 
whom this responsibility has fallen, the 
‘Baumol article could well provide the ra- 
tionale needed to support a massive tax sys- 
tem as the chief control instrument for meet- 
ing the air quality standards. Because. the 
article could potentially have a large impact 
on national policy, it is important to correct 

-an impression left by the article which at 
best is misleading and at worst is simply in- 
correct. 


* Assistant professor of economics, Williams College, 
and research associate, John F. Kennedy School of 
Government, Harvard University. I am indebted io 
A. Myrick Freeman ITI, John Sheahan, Gordon Win- 
ston, and John Todd for comments on an earlier draft. 
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In this note it will be demonstrated that 
the alleged superiority of the Baumol pro- 
posal, while correct for the model used to 
analyze it, is not in general valid for actual 
air pollution control policy due to the lack of 
realism in one aspect of the model. A more 
general proposal, of which the Baumol pro- 
posal is a special case, will be advanced which 
compensates for the deficiencies of the. 
Baumol proposal while maintaining most of 
its strengths. 


I. The Baumol-Oates Theorem 


The choice oy Baumol of quality standards 
coupled with specific taxes to control pollu- 
tion is based to a large extent upon a theorem 
reported by Baumol in his article but actu- 
ally derived in an earlier article coauthored 
with Wallace Oates. The theorem states: 


Given the production of any desired vec- 
tor of final outputs by the plants along 
the river, a tax per gallon of effluent 
sufficient to reduce the overall pollution 
content of the river to the desired level 
will automatically achieve this decrease 
at minimum total cost to all plants com- 
bined. [p. 319, fn. 15] 


Although this theorem is stated in terms of 
water pollution, Baumol’s examples, p. 318, 


clearly indicate his willingness to apply it to 


air pollution as well. The theorem implies 
that by using zhe Baumol proposal the gov- 
ernment can achieve any desired pollution 
level at minimum cost by simply setting one 
per unit tax rate for each type of pollution. 
This is a powerful theorem because it indi- 
cates that the implementation of the Baumol 
proposal will not only achieve a target level 
of pollution at minimum resource cost, but 
it will do so while incurring only minimal 
administrative costs. The administrator has 
only to set one tax rate per pollutant and this 
rate can be evolved by the successive ap- 
plication of a simple decision rule (if the 
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observed pollution level is too àigh, raise the 
tax rate; if too low, lower the tax rate).? 

This theorem and the policy conclusions 
which follow from it are correct for the model 
from which they were derived. Unfortunately, 
this model (and indeed most externality 
models) falls somewhat short cf capturing all 
the essential ingredients of the process of en- 
vironmental pollution. The application of 
the Baumol proposal in a more complicated 
and realistic world would not in general mini- 
mize the costs of achieving the desired pollu- 
tion reduction.” To understanc why this is so, 
we must examine the relationship between 
emission rates and air quality. 


II. Emission Rates and Air Quality 


The national air quality standards (the 
targets of the Baumol proposal) are stated 
in terms of concentrations in the air (for 
example, parts per million) rether than on a 
weight basis because most observed pollution 
damage is related to concentrations rather 
than weights. Emission rates, on the other 
hand (the source of control in the Baumol 
proposal), are expressed on a weight per unit 
time basis (for example, grams per minute). 
The production function which summarizes 
the relationship between average pollutant 
concentrations and average emission rates is 
a very complex one depending upon climatic 
conditions, geography and chemical reac- 
tions. Because the nature of this production 
process has important policy implications, a 
brief discussion of its essential aspects is in 
order. 

In the meteorology literazure there are a 
number of simulation models which describe 
this process in some detail.? Reduced to its 
simplest elements this process is character- 
ized by four main phases which occur more 


1 The adjustment process has tc be somewhat more 
complicated than this since such a policy could theo- 
retically lead to unbounded oscillations. As a practical 
matter this is not a severe limitation. 

2 Although the arguments in this comment are related 
to the control of air pollution, basically the same argu- 
ments can be made with respect to water pollution as 
well. I am indebted to Freeman for calling this to my 
attention. 

3A good place to break into this literature for anyone 
who is interested is in the symposium proceedings 
edited by Arthur Stern. 


other things, 
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or less simultaneously—transport, dilution, 
dépletion, and reaction. The emissions are 
transported from the source by the wind with 
the speed and direction of the emissions flow 
being determined by the speed and direction 
of the wind. Since the wind moves in edåy 
currents and creates some turbulance, the 
emissions are scattered throughout the air 
mass; their concentrations are diluted.4 Some 
emissions, as they are being carried by the 
wind, impact with the ground, buildings, etc. 
These emissions (lead particulates being one 
example) are depleted from the airshed 
fairly rapidly. 

These transport, dilution, and depletion 
phases represent the meteorological aspects 
of the process. The remaining phase, reac- 
tion, is the most complicated and least well 
understood of the four. In this phase emis- 
sions react in the presence of radiation from 
the sun to form new substances. The two 
most common such reactions combine hydro- 
carbons and nitrogen oxides to form smog of 
the Los Angeles variety and the combina- 
tion of moisture with a sulphur oxide (SOs) 
to form airborne sulphuric acid which, among 
tends to accelerate the de- 
terioration of ancient monuments. 

The impact of including some reasonable 
analytical representation of these environ- 
mental processes in a model of an economy 
containing pollution is that although a single 
per unit tax for each type of emissions will 
minimize the cost of reducing total emissions 
at the source, it will not generally minimize 
the cost of reducing pollutant concentrations, 
which are the real policy targets.ë To mini- 
mize the costs of pollution reduction, the 
marginal costs of reducing the last unit of 
pollutant concentration should be the same for 


4 Mixing occurs up to some upper limit known as the 
mixing height. Most extreme air pollution episodes 
occur when this height is quite low because of the exist- 
ence of a thermal inversion, a circumstance in which a 
layer of warm air overlays a layer of cooler air, thus 
limiting the upward airflow. 

5 Ti can also be shown that a pure tax system (i.e., 
one that uses only taxes and no air quality standards) 
which imposes the same tax rate on all emitters of a 
given pollutant will also be able to achieve an efficient 
allocation of resources only if the marginal physical 
products of emissions are the same for all emitters. See 
my 1973 paper for a formal proof. 
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all emitters. This will imply that the margi- 
nal cost of emission reduction for all emitters 
be the same only if the marginal physical 
product (in terms of pollutant concentra- 
tion) of a unit of emissions is the same for all 
emitters. As a point in fact, these marginal 
physical products are sensitive to the loca- 
tion of the emitter and hence will rarely be 
the same for all emitters. 

It is not difficult to suggest why the margi- 
nal physical product of a unit of emissions 
will be quite different for different emitters 
of the same pollutant. Since emissions are 
transported by the wind, the location of the 
emitter and the direction of the wind deter- 
mine where the emissions will be transported. 
Emitters which are downwind of the main 
urban air mass will make a much smaller 
contribution to pollutant concentrations 
than will upwind emitters. Hence they should 
pay a lower tax per unit of emissions. Forcing 
upwind and downwind emitters to pay the 
same specific tax will produce the desired 
concentration, but at a cost which exceeds 
the minimum cost means of achieving that 
concentration. i 

It is also possible, though perhaps em- 
pirically less important, that some of the 


other three phases are subject to intraurban. 


spatial variation as well. Suppose, for ex- 
ample, in a community attempting to control 
smog there were two firms emitting nitrogen 
oxides. Suppose further that only the first of 
these was near a large enough source of the 
complementary input hydrocarbons to foster 
smog formation. Under these conditions a 
unit of emissions from the first firm would 
lead to a higher smog concentration than a 
unit of emissions from the second firm. A 
minimum cost reduction of smog formation 
implies that the first firm should. incur a 
higher marginal cost of emission reduction 
than the second firm. If these two firms were 
to face the same tax rate (as in the Baumol 
proposal), their marginal costs of emission 
reduction would be equated and the resulting 
smog concentration will not be achieved at 
minimum cost. 


HI. A Zonal Price and Standards System 


It becomes clear after investigating the 
characteristics of air diffusion processes that 
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the marginal physical product of any emitter 
is dezermined by his location. Since this is 
true, unless more than one emitter occupies 
the same location a minimum cost price and 
standards policy would have to impose a dif- 


. ferenz tax rate on all emitters. This would be 


administratively difficult at best and politi- 
cally infeasib:e at worst. Some tradeoff be- 
tweer resource cost savings and administra- 
tive simplicity seems to be indicated. 

The basis for fashioning a more general 
price and standards system is provided by 
the fact that the marginal physical products 
of a unit of emissions for two emitters 
emitting the same pollutant will be essenti- 
ally the same if they are located in close 
proximity to each other. Neglecting photo- 
chemical reactions, which are beyond the 
modeling state of the art for the moment, 
existir.g diffusion models allow calculation of 
the relationship between intraurban location 
and tke marginal physical product of a unit 
of emissions. It is possible, therefore, to use 
this information to design a zonal price and 
standerds system which can achieve the air 
quality targets at very close to minimum 
cost while maintaining a certain degres of 
admin:strative simplicity. 

The system would work as follows. The 
urban area would be partitioned by means 
of a two-dimensional grid system. Air quality 
standards could then be established for each 
zone. Through the use of existing air diffu- 
sion models (for example, see F. A. Gifford 
and S. R. Hanna, and D. O. Martin and J. A. 
Tikvart), it is then possible to standardize 
the taz rate paid by emitters in different 
locations so that a cost minimizing allocation 
of the control responsibility is achieved while 
the control authority adjusts only the nu- 
meraire tax rate.6 This standardization pro- 
cedure requires only information that can 
easily be derived from meteorological models; 
it does aot require information on either con- 
trol costs or damage costs.’ All emitters of a 


€ The calculation of these tax rates is described in my 
1974 paper. 

7 Necessary conditions for this standardization pro- 
cedure to lead to an allocation which achieves the air 
quality standards at minimum cost are: linearity of the 
meteorological production function which links emis- 
sions at a source location with pollutant concentrations 
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given pollutant in the same zone would pay 
the same tax rate on their emissions. Emit- 
ters in different zones would pay different 
tax rates with those emitters in the zones 
where emissions contribute heavily to the 
concentrations in the most polluted zones 
would be forced to fay a relatively higher 
tax rate. 

The generality of this proposal comes 
about because an urban arza can be parti- 
tioned into as many or as few zones as one 
would wish. The Baumol proposal represents 
the special case in which the urban geog- 
raphy is described ty a single zone. More 


spatial detail can ke introduced into the ` 


policy by using morz zones to describe the 
same urban area. Tke larger the number of 
zones used to describe an urban area (and 
hence the smaller the geographic area con- 
tained within a zone) the smaller the gap 
between the cost of echieving the air quality 
standards under a zcnal price and standards 
system (excluding costs of administration 
and enforcement) end the minimum cost 
allocation, However, it is very likely that 
costs of administration alsc increase with the 
number of zones. Ccnceptually the optimum 
number of zones would be that number at 
which the marginal saving from achieving a 
better resource allozation by increasing the 
spatial detail is equa] to the marginal cost 
of administering that number of zones. For 
any larger number of zones the administra- 
tive cost would outweigh the resource alloca- 
tion savings and for any smaller number the 
resource allocation savings from an expan- 
sion in the number of zones would exceed the 





at a receptor location; end the underlying meteorolog- 
ical model must be accurate. The Gifford-Hanna and 
Martin-Tikvart models satisfy the linearity require- 
ment, and recent evidence (see D. B. Turner, J. R. Zim- 
merman, and A. D. Busse) indicates that these models 
are quite accurate. For example, these models were able 
to explain 70 percent of the variance in the spatial dis- 
tribution of the annua! average concentrations of sul- 
phur dioxide for 75 locazions in the New York City area. 
It is worth pointing oat that this high degree of ac- 
curacy was achieved ir spite af the fact that the esti- 
mates are based on a razher crudely estimated emissions 
inventory—a source of error unrelated to the accuracy 
of the meteorological model. Thus even if the diffusion 
model were absolutely correct the explained variance 
would be less than 100 percent. 
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additional costs of administering a larger 
system. i 

In addition to moving air pollution con- 
trol policy toward a more cost effective way 
of accomplishing its objective, the zonal price 
and standards system provides one addi- 
tional desirable incentive. Since urban air 
pollution is affected by the location of the 
emission sources, it is important that emit- 
ters take this into consideration when mak- 
ing their location choice. The Baumol 
proposal exercises no influence- over this 


‘choice, but a zonal price and standards sys- 


tem provides incentives to the emitter to 
locate in those areas in which his emissions 
will cause the least harm. The environmental 
costs of his location are internalized. 


IV. Summary and Conclusions . 


The Baumol proposal for achieving urban 
air quality standards at minimum cost is a 
special case of a more general price and stan- 
dards system. Moving away from a uniform 
specific tax per pollutant toward a zonal 
price and standards system would lead to- 
ward a reduction in the resource cost of 
achieving any air quality standard. In the 
absence of solid empirical evidence on the: 
cost savings derived, it nonetheless appears 
that the costs of administering a multizone 
pollution control policy do not obviously out- 
weigh the potential savings in resource allo- 
cation. In any event, the superiority of the 
Baumol proposal must be demonstrated on 
these kinds of empirical grounds and cannot 
be demonstrated a priori. 
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On Taxation ance the Control of Externalities: Comment 


By EARL A. THOMPSON AND RONALD BATCHELDER* 


In a recent article in this Review, William 
Baumol develops a simple general equilib- 
rium model with a production externality 
and infers three central propositions. The 
first is that when the externality is of the, 
large numbers, public goods variety and the 
aggregate production set is convex, a com- 
petitive equilibrium with a simple Pigouvian 
tax rule is a Pareto optimum. Sections I and 
Ii of this comment show that this first 
proposition is, in general, false. Baumol’s 
simple model contains an unjustifiable, tacit 
assumption that, when drcpped, leads to a 
new, non-Pigouvian, optimal tax rule. For a 
specified kind of externality, this new rule 
implies taxes on both recipients and imposers 
of the externality—a solution which Baumol 
emphatically rejects when there is a convex 
aggregate production set. 

Baumol’s second propcsition, which is 
based on a reworking of a well-known ex- 
ample of Ronald Coase, is that a competitive 
equilibrium with a simple Pigouvian tax rule 
but nonconvexities may be Pareto nonopti- 
mal. Section III shows that both Baumol 
and Coase have incorrectly applied the 
simple Pigouvian rule to this example. When 
correctly applied to the example, the simple 
Pigouvian tax rule (or our’ generalized 
Pigouvian rule) works; < Pareto optimal 
equilibrium results even though a noncon- 
vexity is present in the example. Baumol is 
thus left without a proof oz his general asser- 
tion that when nonconvex‘ties are present, a 
competitive equilibrium with a public goods 
externality and a locally efficient tax system 
may be Pareto nonoptimal. Nevertheless, the 
proposition is true for a certain kind of non- 
convexity, as was stated and proved by 
Thompson. 

Finally, Baumol invents a special Pigou- 
vian rule, which he apparently believes will 
solve, in principle, the problem posed by 


* Professor and graduate stucent, respectively, Uni- 
versity of California, Los Angeles. 
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nonconvexities. Under Baumol’s tax’ rule, 
there is first an a priori determination of a 
socially optimal allocation of resources and 
then a computation of marginal external 
losses resulting from the various outputs at 


this optimum. Baumol’s third central infer-. 


ence, if we have correctly interpreted him, 
is that fixing zax rates at these margina. ex- 
ternal losses—not letting them vary with the 
allocation of resources—will prevent the 
existence of inefficient competitive equilibria 
under nonconvexities. Section IV shows that 
this is not the case. Baumol’s special tax 
rule does not, even in principle, foreclose the 
possibility of inefficient competitive equi- 
libria. We demonstrate this with an example 
in which Baumol’s rule leads to an inefficient 
competitive equilibrium while a , simple 
Pigouvian rule does not. 


I. Baumol’s Tacit Assumption 


In Baumol’s model, the level of output 1. 


affects the cost of output 2. The producers of 
outputs 1 and 2 cannot contract with one 
another, so the effect of output 1 on output 2 
is an “external effect.” It is tacitly assumed 
that the output of each individual producer 
has no signicicant effect on the outputs of 
others. The choice process of Baumol’s model 
therefore has (a) the producers of output 1 
choosing their outputs for a given level of 
output 2, and (b) the producers of output 2 
choosing their outputs for a given level’ of 
output 1. The only acceptable rationalization 
for this assumption is that there are many 
imposers and many recipients of the ex- 
ternality. 

Baumol does assert that he is dealing with 
the empirically relevant, “large numbers” 
case, but we cannot take his brief statement 
to imply large numbers of both recipienzs and 
imposers of the externality. In many empiri- 
cally relevant externalities there are only a 
few imposers or a few recipients, although 
few of both is rare for an externality of sig- 
nificant magnitude, because the small num- 
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bers in both groups typically prevent 
contract costs from becoming prohibitive. 
The large number of costly private transac- 
tions required to internalize a significant ex- 
ternality when there are either many im- 
posers or many recipients of the externality 
typically leads to the rational noninternaliza- 
tion of the externality (or, the simple outlaw- 
ing of private transactions which internalize 
the externality, a government policy which 
may substantially reduce transaction costs}. 
Baumol’s unjustified, tacit assumption, then, 
amounts to the assumptior. that there are 
large numbers of both recipients and imposers 
of an externality.! 

Note that when the externality is of the 
public goods variety,? as it is in Baumol’s 
model and our own, it does not follow that 
there are necessarily large numbers of im- 
posers and recipients. The assumption of a 
public good externality is logically indepen- 
dent of assumptions on the numbers of 
imposers and recipients. 

In the case of one imposer and many vic- 
tims of a public goods externality, the im- 
poser is in a position to indirectly alter the 
outputs of the many victims by altering his 
own output. This cannot alter the prices 
„relevant to the imposer since the economy is 
assumed to be competitive, but it may alter 
his taxes. In particular, under a simple 


1 Evidence for the peculiarity of this tacit assumption 
is that most of Pigou’s original examples involved small 
members of imposers or victims of his externalities. 
And. when Pigou states the features that give rise to the 
problem, he says: 

One person A, in the course of rendering some 

service, for which payment is mede, to a second 

person B, incidentally also renders services or dis- 
services to other persons (not producers of like 
services), of such a sort that payment cannot be 
exacted from the benefited parties or compensa- 
tion enforced on behalf of the injured parties. 

(ch. 9, Section 10, p. 183] 


2 The specific technology in Baumol’s model gen- 
erates a “public good externality” in that the amount,of 
a particular output (smoke) which enters the production 
functions of others depends only upon the output (of 
the smoke-generating activity) of the imposer., In the 
case of smoke, there is no technolozy with which to 
affect the distribution of smoke among victims; that is, 
there is no way to effect an increase cr reduction in the 
amount ‘of smoke imposed on one victim without ef- 
fecting the same change for all victims. 
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Pigouvian tax rule, a single imposer may 
signiticantly affect his tax rate by inducing, 
with changes in his own output, changes in 
the oatputs of the many victims. If there are 
many imposers and one victim, then the 
Pigouvizn tax rule would allow a single vic- 
tim to alter the outputs of the many imposers 
by altering his own output and thus affecting 
the external damage which is the basis for 
computing a simple Pigouvian tax rate. 
Pigot and Baumol did not consider these 
types of external tax-rate effects in specifying 
their simple tax-subsidy rules for eliminating 
externalities, and, apparently, they have 
been ignored in the literature on optimal 
taxation. Yet a model appropriate to the 
economic problem set up by Pigou and 
Baumol would allow these effects by allowing 
either few imposers or few recipients of an 
externality. , 


II. A Generalized Model 


Baumcl’s necessary and sufficient condi- 
tions for Pareto optimality derived under 
assumptions of convexity, no corner solu- 
tions, and a competitive consumer exchange 
equilibrium, are 


(1) pi = cn + Car 
(2) Ps = Cae 
(3) pa = 633 
(4) bs = Cas 
where pı, ... , paare market prices and mar- 


ginal rates of substitution relative to leisure, 
clx), ze(41, ¥2), Cav), and calas) are the cor- 
responding cost functions in terms of leisure 
and th2 second subscript represents a partial 
derivative with respect to the variable in the 
function with that subscript. In Pigouvian 
tradition, Baumol immediately infers, as- 
suming convexity, that a competitive equi- 
librium with a Pigouvian rule will be a Pareto 
optimum since the price of the externality- 
imposing output (xı) under a Pigouvian tax 
rule is equal to its private marginal cost plus 
the external marginal cost while the prices 
of the other outputs are equal to their re- 
spectiv2 private marginal costs. However, 
Baumo. does not display any conditions for 
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profit maximization. As a result, there is no 
visible determination of equilibrium outputs 
in his model. 

To make the profit maximizing problem 
explicit and thus see how ortputs are chosen 
in a Pigouvian model, wə introduce the 
Pigouvian profit functions: 


(5) Thy = pity — clx) — Coa 
(6) Tle = pote — Calti, X2) 

(7) Ils = pa% — calx) 

and 

(8) I, = paxa — calx) 


Separate maximizations of the profit func- 
tions (5), (6), (7), and (8), imply, assuming 
pure competition and the existence of the 
appropriate derivatives, 





-ôl 
0) -= =0= 
Ox 
dx, 
Pi — C11 — Ca — Xica t — Mi Co 
Xi 
ôl: dx, 
10) —- = 0 = py — cn — cg’ 
(10) GEZ p s dX 


and equations (3) and (4) above. Conditions 
(9) and (10) differ from Baumol’s (1) and (2) 
in that each of the former have additional 
terms on the right-hand side. These terms 
can be set equal to zero if there are many 
producers of xı so that each of them has no 
significant effect on either xz or the marginal 
external damages of his industry, and if 
there are many producers of 2 so that each 
has no significant effect on x1ı.ë Under these 
conditions, a Pigouvian equilibrium satis- 
fies the Pareto optimality conditions (1)- 
(4), as stated by Baumol. 


* The only other way to set these equal to zero is to 
fix the tax rate at some unalterable level. At times, 
Baumol so fixes the rate—at l2vels requiring a priori 
knowledge of the social optimum—but he maintains 
such an unrealistic tax rule on.y when nonconvexities 
appear. If Baumol had meant to maintain these fixed 
rates under convexity, he would never have limited his 
results to any large numbers case. Besides, Baumol ex- 
plicitly considers the simple (Le., variable) Pigouvian 
rule and asserts its optimality ir. a convexity case. 
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In general, however, either a producer of 
x can significantly affect his own tax rate by 
altering the costs and thus the output of x, 
or a producer of # can significantly affect a 
by affecting his own damages and thus the 
tax rate faced by the producers of xı. Con- 
sider first a situation where there is one im- 
poser and many recipients of the externality. 
In this case, the individual imposer can sig- 
nificantly affect the costs and hence the equi- 
librium level of x, by changing his level of 
xı This brings to significance the fourth 
term on the right-hand side of (9), the de- 
crease in the imposer’s tax bill resulting 
from the reduction in output of the victims 
of the externality induced by a unit increase 
in the imposer’s output.‘ Equation (9) thus 
violates the imposer optimality condition 
(equation (1)). For a Pareto optimum, the 
imposer must be subject to an additional tax 
so that any positive effect his output has on 
his own tax bill by reducing his tax rate 
disappears. - 

The situation where there are many im- 
posers but only one victim of the externality 
brings to significance the third term on the 
right-hand side of (10), the reduction in the 
externality-loss to the victim which results 
from the imposers’ reduction in output in 
response to an increase in their tax rate when 
the victim expands his output by one unit. 
It is also the increase in the Pigouvian taxes 
to the imposers resulting from a unit increase 
in the victim’s output. So the conditions of 
equilibrium under a simple Pigouvian rule 
again violate the Pareto optimality condi- 
tions. For an equilibrium to be an optimum, 
there must be—in addition to a Pigouvian 
tax on the imposers’ outputs—a tax on the 
victim’s output at the marginal rate, 
6a1(dx1/dx2) = — ca (Oxf/Oen)en2, where xf is 
the imposer’s profit maximizing output. The 
two-way nature of the optimal tax is reminis- 
cent of Coase’s original two-way tax, but our 
result apparently holds for different reasons, 
as is indicated in the following section. 

4 The fifth term, xic, may also become nonzero, as 
a single imposer may significantly gain or lose irom the 
effect of his output on total imposer taxes through its 
effect on marginal externa] damages at given outputs of 


the recipients. We have, however, no a priori. knowledge 
of the sign of this term. 


1 
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In summary, Baumol’s conclusions fall 
apart when we relax the tacit assumption bf 
both many imposers and many victims of a 
public goods externality. In a more general 
environment, an efficient tax formula would 
include additional taxes. In particular, 
Pareto optimality also requires the inter- 
nalization of the tax effects on others result- 
ing from the effect one has on tax rates 
through his effect on the output of others by 
varying the magnitude of the externality. 
Factories should be taxed for creating smoke 
to the extent that such production lowers 
their taxes by preventing laundries from 
locating nearby. And laundry production 
near factories should be taxed to the extent 
that such production lowers their costs by 
inducing factories to create less smoke. 


III. The Sufficiency of the Simple Pigouvian 
Rule in Coase’s Example 


Coase has constructed a numerical ex- 
ample and alleges that it shows how simple 
Pigouvian tax rules can result in a nonopti- 
mal equilibrium. Baumol! agrees with Coase’s 
allegation, argues that simple Pigouvian 
rules are generally inappropriate when non- 
convexities are present, and suggests a 
special Pigouvian rule in the presence of non- 
convexities, a rule which requires a priori 
knowledge of the social optimum. In Coase’s 
example, an equilibrium with Baumol’s 
special Pigouvian rule will indeed be an opti- 
mum,® as will an equilibrium under Coase’s 
two-way tax. However, contrary to the 
assertions of both Baumol and Coase, a 
simple Pigouvian tax rule also achieves a 
Pareto optimum in Coase’s example. Both 
Baumol and Coase have done an inadequate 
job'of measuring the external increase in real 
costs. 

In Coase’s example, there is a factory pro- 


ducing smoke for its neighbors and an in- 


elastically supplied output for the market. 
The decision facing the owner of the factory 
is whether or not to have a smoke eliminator 


- installed at a cost of $90. Those who initially 


5 However, Baumol’s apparent inference that his rule 
works for all cases involving nonconvexities is false, as is 
shown in the next section. 
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live near the factory lose $100 of real benefits 
if they remain near the factory but can move 
and avoid the harmful effects of the smoke at 
a cost of $40. Coase states, and Baumol 
agrees, that the cofrect simple Pigouvian tax 
rate is $100, a rate which induces the factory 
to install the smoke eliminator. This is 
Pareto nonoptimal because it is cheaper if 
the people just move away from the factory. 
However, the true external cost is not $100. 
The victims of an external diseconomy must 
be assumed to be able to adjust to the dis- 
economy in computing the damages to 
them; $40 is thus the true external cost to 
the victims of the externality. A Pigouvian 
tax of $40 impcsed upon the owner of the 
factory at the initial allocation produces 
optimal incentives; it does not induce the 
factory owner to install the costly smoke 
eliminator so the individuals move away 
from the factory. (We are assuming away, 
following Baumol and Coase, the interaction 
effects discussed above in Sections I and II.) 

A simple Pigouvian rule in Coase’s ex- 
ample therefore insures that an equilibrium 
is an optimum. Baumol and Coase are not 
correct in inferring the breakdown of simple 
Pigouvian rules irom the Coase example. 

The source of the Coase-Baumol error is 
the failure to notice that since the individuals 
in the example are in a corner solution, the 
usual marginal equality in Pigouvian dis- 
cussions, which hes the cost of adjusting to 
an added unit of external annoyance equal 
to the loss from absorbing the annoyance 
without adjustment, does not generally 
hold. When this usual equality holds, the 
external increase in costs to others can be 
computed by simply measuring the loss to 
the victims assuming no adjustment on their 
part. But this usual procedure does not apply 
when, as in the Coase example, the cost of 
adjusting to an external annoyance is below 
the cost of absorbing the annoyance without 
adjustment. 

While there is no breakdown of asimple 
Pigouvian rule in the many-imposer, many- 
recipient case under the location-transport- 
cost nonconvexity discussed by Baumol, 
there is a breakdown under some noncon- 
vexity. This was shown in Thompson’s 1968 
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paper. An example occurs when the total 
external diseconomy resulting from the total 


output of a competitive industry rises very . 


rapidly with the output at low levels of in- 
dustry output and then rises only gradually, 
if at all, with output at moderate and large 
levels of industry output. Any social opti- 
mum may imply a moderate or large indus- 
try output, but there is an equilibrium at a 
low level of industry output (possibly zero) 
because the Pigouvian tax rate at that out- 
put is very high (possibly prohibitive). 


IV. The Insufficiency of Baumol’s Rule 


Consider an industry with a very large 
external economy for small outputs but no 
external economy for large cutputs. Say the 
first firm entering an industry provides a 
road which will accommodate a few other 
firms, the second. firm pays for telephone 
lines which will accommodate others at mar- 
ginal costs, the third firm provides a pipeline 
to a water source which can be cheaply 
tapped by other firms, etc., until the indus- 
try grows to a size such that it pays the 
firms providing such services to its co- 
producers to collect overhead costs from 
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them. Suppose Pareto optimality dictates a 
large output. Baumol’s special Pigouvian tax 
rate is therefore zero. But, with a sufficiently 
elastic demand curve for the output of the 
industry, there is an equilibrium at a zero 
output since private costs there exceed the 
demand price for the output. Baumol’s 
special Pigouvian tax rule will permit a non- 
optimal equilibrium. It is interesting to note 
that a simple Pigouvian rule insures that an 
equilibrium is an optimum in this example. 
But, as we have already pointed out, there 
is no known tax rule that survives all forms 
of nonconvexity. 
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On Taxation and the Control of Externalities: Reply 


t 


By Witiiam J. BAUMOL” 


r 


I have no desire to take issue with either 
of the preceding comments, both of which 
clearly contribute significant insights on the 
subject. The Tietenberg comment is entirely 
apropos, arguing that when the damage 
caused by emissions varies geographically, a 
uniform tax rate will not minimize the social 

costs of achieving a preselected level of envi- 
` ronmental quality. I certainly am guilty of 
some oversimplification on <his matter. 

One of Earl Thompson and Ronald 
Batchelder’s basic points is that where there 
is a small number of emitters of pollutants in 
a neighborhood, a case that occurs frequently 
in practice, the Pigouvian solution may re- 
quire some modification. For the emitting 
firm will then have a motivation to adjust its 
output of pollutants in a way that makes the 
tax rate more favorable, just as a monopolist 
benefits by adjusting his output to secure a 
more profitable price. 

I certainly cannot disagree with this con- 
clusion. It is a bit misleading in one respect, 
however. In Pigou’s writings, and in much 
of the subsequent literature, it seems quite 
clear to me that the assumption of pure com- 
petition is taken to mean that both prices 
and tax rates are beyond the influence of the 
individual firm. Strictly speaking, of course, 
a firm selling its product in a national market 
that is perfectly competitive may be the 
only polluter in its neighborhood. But surely 
all of. us would readily have admitted that 
competitive solutions, including Pigou’s 


externalities prescription, break down when ` 


the firm can influence any of its prices, in- 
cluding the tax it pays on its emissions. I 
prefer, therefore, to take the Thompson- 
Batchelder discussion of this point. not as a 
criticism of received doctrine—which is the 
way they apparently want to view it—but as 
an illuminating examination of the case in 


* Princeton and New York Universities. 
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which the firm can influence the tax rate. 

Their second major point is that the 
Pigouvian ‘solution may work better than I 
suggest in cases where there are several local 
maxima. They argue that the appropriate 
measure of marginal social damage and thus, 
of Pigouvian tax at some local maximum 
point, is not the cost an additional puff of 
smoke would then impose (ceteris paribus) on 
nearby laundries, but the opportunity loss 
as against what it would do if the economy 
were really at the global optimum.! For in 
that case at an inferior local optimum the 
polluters would still find an inducement in 
the tax to move toward the global optimum. 
Perhaps their definition of social damage as 
opportunity cost will be judged to be 
stretching the Pigouvian concept. Certainly 
it is not what emerges from the Kuhn- 
Tucker conditions whose values are strictly 
local, end whose shadow prices will lead only 
to the local maximum. 

Finally, one protest. Thompson and 
Batchelder attribute to me a “special 
Pigouvian rule” jor the multiple maximum 
case, but I assure the reader that I do not 
now nor have I ever advocated any such 
measure. For I certainly agree with them 
that there is #0 known tax rule that survives 
all forms of noncenvexity. 


1 This interpretation may be a misreading of Thomp- 
son and Batchelder. They may simply be chiding me for 
going along with a peculiarity of the Coase example 
which I had noted in my article—the premise that the 
laundries will stay near the source of smoke and absorb 
a $100 cost even though $40 will move them to a place 
where the air is pure. I went along with it because 
without this assumption Coase’s example falls apart, 
for no intervention is needed to achieve the optimum 
then. Nor can the example be saved by making the cost 
of moving greater than the cost of staying and absorbing 
the smoke camage for then the Pigouvian tax which 
suppresses the smoke clearly yields the right solution. 
Perhaps it would have been better to leave the discus- 
sion of the Coase example at that. 


Consumer Preferences and Gains from Trade 


By Yeonc-HER YEH* 


It has been shown that free trade is su- 
perior to no trade.! The consumption possi- 
bility curve under autarchy would lie inside 
the consumption possibility curve under free 
trade except touching it at one point. There- 
fore, the situation utility possibility curve 


(sometimes called grand utility possibility 


curve) under autarchy would lie inside the 
situation utility possibility curve under. free 
trade except touching it at one point. The 
purpose of this paper is twofold. In Section I, 
it is demonstrated that this relationship does 
not hold under the assumption that con- 
sumer preferences are identical for each 
individual and the indifference curves which 
reflect consumer preferences are homothetic.? 
Under this assumption, the situation utility 
possibility curve under autarchy would lie 
either strictly inside the situation utility 
possibility curve under trade or would coin- 
cide with it entirely. In Section II, it will be 
shown that the situation utility possibility 
curve under autarchy still may lie entirely 
inside the situation utility possibility curve 
under trade after we remove the assumption 
that individual preferences zre identical and 
the indifference curves are homothetic. 


I 


In the discussion below, we will investi- 
gate the case where a country enjoys mo- 
nopoly power in trade. But the method of 
analysis can be applied to the case where a 
country has no monopoly power and faces a 
given international price line. The same con- 
clusion can be obtained. 

In Figure 1, FF’ is the production possi- 
bility curve or the consumption possibility 


* Associate professor of economics, University of 
Hawaii. I am indebted to Robert Baldwin and George 
Borts for their valuable comments. However, I am re- 
sponsible for any error in the paper 

1 See Robert Baldwin, Jagdish Bhagwati, Murray 
Kemp, and Paul Samuelson. 

2? This assumption is usually made in the Heckscher- 
Ohlin trade model. See my 1968 article. 
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curve under autarchy, and QQ’ is the Bald- 
win envelope.* This envelope is the trade 
possibility curve or the consumption possi- 
bility curve under trade. 

Suppose that point J on FF’ is a point at 
which the slope of FF’ is equal to the cem- 
mon slope of indifference curves at any tan- 
gent point on the contract curve OJ. (If irdi- 
viduals A and B have identical and homo- 
thetic indifference curves, the contract 
curve would be a straight line and ‘the com- 
mon slope of indifference curves at any tan- 
gent point would be equal to each other.) 
The point utility possibility curve derived 
from the contract curve OJ would beccme 
the situation utility possibility curve under 
autarchy. Any point utility possibility 
curve, which is derived from the contract 
curve of the Edgeworth box associated with 
any other point on FF’, would lie below the 
situation utility possibility curve derived 
from OJ. For example, pick up any point J 
on FF’, In the Edgeworth box JK.CK, 
those indifference curves of individual A 
which fall in the area of OK,/J Ka will have a 
slope at any point steeper than that of FF’ 
at J. Draw a line from J parallel to OJ and 
to intersect the vertical axis at K3. Those 
indifference curves of individual B which fall 
in the area of K30K,J, will also have a slope 
at any point steeper than that of FF’ at J. 
(The origin for B’s indifference map is shifted 
from J to J; B’s indifference curve Uz is 
now represented by Ug. The slope of any 
Us at its intersection point with JK; is 
exactly the same as that of any Ug at its 
intersection point with OJ.) Therefore, the 
common slope of indifference curves at any 
tangent point on.the contract curve OF will 
be greater than the slope of FF’ at J which is 
in turn greater than the slope of FF’ at J. 
Thus, the point utility possibility curve 
derived from OF would not touch the situa- 
tion utility possibility curve derived from 


3 See Baldwin, pp. 95-97. 
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Ficure 1. CONSUMER PREFERENCES ARE IDENTICAL FOR EACH INDIVIDUAL, 
AND CONSUMER INDIFFERENCE CURVES ARE HOMOTHETIC 


OJ, but would lie below it. (The condition 
for being on the situation utility possibility 
curve under autarchy is that the marginal 
rate of substitution between goods X and Y 
for both A and B is equal to the marginal 
rate of transformation of these two goods in 
production.) 

Next, suppose that at point N on the Bald- 
win envelope QQ’ the common slope of in- 
difference curves at any tangent point on the 
contract curve ON is equal to the marginal 
rate of transformation in production at T. 
(The latter is in turn equal to the marginal 
rate of transformation in trade. This is so 
because the slope of foreign offer curve ff at 
N is equal to that of FF’ at T.) The point 
utility possibility curve derived from the 
contract curve ON will become the situation 
utility possibility curve under trade. Any 
point utility possibility curve which is de- 
rived from the contract curve of the Edge- 
worth box associated with any other point on 


QQ’ would lie below this situation utility 
possibility curve derived from ON. For ex- 
ample, pick up any point Ñ on QQ’. Using 
the same analysis as above, it can be shown 
that the common slope of indifference curves 
at any tangent point on the contract curve 
ON will not be equal to the slope of FF’ at T 
(which happens to equal to the slope of the 
foreign offer curve ff at ÑN). In other words, 
the marginal rate of substitution in consump- 
tion is not equal to the marginal rate of 
transformation in production and the margi- 
nal rate of transformation in trade. The con- 
dition for being on the situation utility possi- 
bility curve under trade is that these three 
rates have to be equal to each other. There- 
fore, the point utility possibility curve de- 
rived from OW will lie below the situation 
utility possibility curve derived from ON. 
The situation utility possibility curve 
under autarchy would lie strictly inside the 
situation utility possibility curve under 
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trade. This is so because the former would lie 
uniformly inside the point utility possibility 
curve derived from ON (Ñ is just any point 


on QQ’ which, contains more of both goods’ 


than point J), and the point utility possi- 
bility curve derived from O.V would lie be- 
low the situation utility possibility curve 
under trade. 

In Figure 2, R is the point where the Bald- 
win envelope and the production possibility 
curve are tangent to each other. If the con- 
sumer preferences are such that the com- 
mon slope of indifference curves at any tan- 
gent point on the contract curve OR is equal 
to the marginal rate of transformation at R, 
- the point utility possibility curve derived 
from OR will become the situation utility 
possibility curve both under autarchy and 
under trade. Therefore, there will be no gains 
from trade. Using the same analysis as 
above, we can prove that eny point utility 
possibility curve which is Cerived fram the 
contract curve of the Edgeworth box associ- 
ated with any other point on FF’ would lie 


Y 
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below the point utility possibility curve 
derived from OR. Likewise, we, aiso can 
prove that any point utility possibility curve 
which is derived from the contract curve of 
the Edgeworth box associated with any other 
point on QQ’ would lie below the point 
utility possibility curve derived from OR. 
For example, dick up any point S on QQ’. 
The common slope of indifference curves at 
any tangent point on the contract curve OS 
will not be equal to the slope of FF’ at U, 
which equals the slope of the foreign offer 
curve ff at S. 

In summary, under the assumption that 
consumers have identical preferences and the 
indifference curves are homothetic, tae situa- 
tion utility possibility curve under cutarchy 
would either lie strictly inside the situation 
utility possibility curve under trade, or 
would coincide with it entirely. In the latter 
case, there will be no gains from trade. 


Il 
Lét us now remove the assumption that 


FIGURE 2. 
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FIGURE 3. 


individual preferences are identical and the 
indifference curves are homothetic. Instead, 
we just assume that neither good X nor good 
Y is an inferior good to the consumers. It is 
still possible for the situation utility possi- 
` bility curve under autarchy to lie entirely 
inside the situation utility possibility curve 
under trade. This can be démonstrated as fol- 
lows: In Figure 3, pick up any point J on 
FF’. Let us assume that we have a point P 
on the contract curve OJ at which the com- 
mon slope of indifference curves is the same 
as the slope of the production possibility 
curve FF at J. Thus, the point utility possi- 
bility curve derived from this contract curve 
OJ will be tangent to the situation utility 
possibility curve under autarchy. However, 
this does not mean that every point utility 
possibility curve derived from the contract 
curve of the Edgeworth box associated with 
any other output point on FF’ would be 


tangent to the situation utility possibility 
curve under autarchy. 

For example, the point utility possibility 
curve derived from the contract curve OR 
may not be tangent to the situation utility 
possibility curve under autarchy. In Figure 
3, those indifference curves of individual A 
which fall in the grea of PHF’H’ would have 
a slope at any point less steep than that of 
the indifference curve U4 at P. This is so 
because we assume that neither good X nor 
good F is an inferior good.4 By the same rea- 
soning, those indifference curves of B which 
fall in the area of PGMG’ would also have a 
slope at any point less steep than that of the 


4 If we move directly southward from P to H through 
A’s indifference curves, the lower and lower indifference 
curves which we shall cut successively will have less and 
less steep slopes. Similarly, A’s successive indifference 
curves, which we shall cut as we move due east from 
P to H‘, will be less and less steeply sloped. 
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indifference curve Upg at P or the indiffer- 
ence curve Ug at P. (Point P on Ug is shifted 
southeastward to point P on Ux because the 

origin for B’s indifference map is shifted 
from J to R.) 

Therefore, the -common s.ope of indiffer- 
ence curves at any tangert point in the 
Edgeworth box OMRE will always be less 
steep than the slope of U, at P. Since the 
slope of FF’ at R is steeper than that of FF’ 
at J and the latter in turn is equal to that of 
U4 at P, it is impossible to have such a tan- 
gent point on the contract curve OR that the 
common slope of indifference curves at this 
point is equal to the slope of FF’ at R. This 
means that the point utility possibility 
curve derived from the contract curve OR 
will never be tangent to the situation utility 
possibility curve under autarchy. 

The consumption possibi.ity curve under 
autarchy, FF’, lies inside the consumption 
possibility curve under trede, QQ’, except 
touching it at R. For any output point 
(except R) on FF’, for examale, W, there will 
always be a point on QQ’, such as V, which 
contains more of both ccmmodities. The 
point utility possibility curve derived from 
point W would lie below che point utility 
possibility curve derived from point V. The 
situation utility possibility curve under 
autarchy is the envelope of the point utility 


possibility curves derived from each point of- 
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FF’, whereas the situation utility possibility 
curve under trade is the envelope of the 
point utility possibility curves derived from 
each point on QQ’. Therefore, it is generally 
expected that the situation utility possi- 
bility curve under autarchy would lie inside 
the situation utility possibility curve under 
trade except touching it at one point, which 
corresponds to the nontrading point R. How- 
ever, as demonstrated above, the point 
utility possibility curve derived from point 
R may not touch the situation utility possi- 
bility curve under autarchy. In this case, the 
situation utility possibility curve under 
autarchy would lie entirely inside the situa- 
tion utility possibility curve under trade. 
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A Note on the Price Adjustment Mechanism 
for Rental Housing 


By LAWRENCE B. Suira* 


Until recently, interest in the price adjust- 
ment mechanism in the housing market has 
been relatively low, as most economists have 
envisioned a mechanism similar to one de- 
scribed by David Blank and Louis Winnick 
in the early 1950’s. One of the features of 
this analysis is that vacancy rates are pivotal 
in explaining the price of housing services 
(rent) since rents vary inversely with the 
vacancy rate within a critical zone of occu- 
pancy.' Recently, however, doubt has been 
cast upon this traditional view by Frank 
de Leeuw and Nkanta Ekanem (1971) who 
found that the vacancy variable was insig- 
nificant in explaining the rent on rental 
dwellings after taking into account income, 
price and cost variables. Consistent with this 
finding is the analysis by Ray Fair who 
argues that disequilibrium is common in the 
housing market because the price of housing 
services does not adjust quickly enough to 
clear the market. It is the purpose of this 
note to support the traditional view by pre- 
senting empirical evidence on the price 
adjustment mechanism. 


I. The Model 


In the model presented by de Leeuw and 
Ekanem (1971), rent per unit of housing 
service R is a linear function of the price of 
capital inputs C, the price of operating inputs 
O, the number of households H, real income 
per household Y, the price level P, and the 
vacancy rate V, with all the variables in 
logarithmic form. When this model was esti- 
mated, the vacancy rate V and number of 
households H were insignificant or wrong- 


signed and hence deleted. The price of capi- 


tal inputs and operating inputs variables 


_ * Professor of economics, department of political 
economy, University of Toronto. 

1 This analysis often assumes that the responsiveness 
of rents to vacancy rates declines as vacancy rates in- 
crease, and that there is some lower limit to rents be- 
yond which the dwelling is abandoned. 
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also often perfcrmed less satisfactorily than 
expected. Althcugh the authors on theoret- 
ical grounds did not anticipate the insignifi- 
cance or poor performance of these variables, 
the insignificance of the vacancy variable is 
not surprising since the rate of change of 
rents is affected by the vacancy rate rather 
than the rate of change of the vacancy rate, 
and hence the vacancy variable is likely to 
be redundant in the model specified. 

The price adjustment mechanism in the 
rental housing market can be viewed as 
operating in a typical stock-flow manner. 
At any given time there is a stock of rental 
housing units, providing housing services, 
and a demand for these services. The supply 
of housing services in a period is identically 
equal to the supply in the previous period 
plus the additional services provided by 
newly converted or completed rental units 
during tke period, less the services lost by 
removals and demolitions of rental units 
and by depreciation of the previous stock. 
The demand for rental services depends pri- 
marily upon a variety of demographic vari- 
ables (the number of families, age composi- 
tion of the population, tendency to form non- 
family households, etc.), permanent real 
disposable, income, the rent on rental ac- 
commodations, the cost of owner-occupied 
housing, the price of alternate goods and 
services, the cost and availability of mort- 
gage credit associated with homeownership, 
and consumer preferences. These demand 
and supply functions interact to determine 
simulteneously the level of rents and stock 
of vacant rental units or the vacancy rate. 

However, the level of rents and the 
vacancy rate so determined often deviate 
from their equilibrium or perfectly competi- 
tive levels for considerable periods of time 
because numerous frictions cause the hous- 
ing market to adjust slowly.? Suppose the 


2 See Anthony Downs for a discussion of a number of 
causes of friction in hcusing markets. 


VOL. 64 NO. 3. 


initial solution is one in which rents are de- 
pressed below their equilibrium and the 
vacancy rate is correspondingly below its 
equilibrium. The excess demand reflected in 
the abnormally low vacancy rate will exert 
upward pressure on rents, and the level of 
rents and the vacancy rate will gradually 
approach their equilibrium levels.? Analo- 
gously, if the rent level and vacancy. rate are 
initially excessive, the ebnormally high 
vacancy rate will exert downward pressure 
on rents. Consequently, the rate of change of 
rents depends upon the vacancy rate. Varia- 
tions in the arguments in the demand func- 
tion and components of the supply equation 
will be reflected initially in the vacancy rate, 
although they may also appear to have some 
direct effect on the rate of change of rents if 
a sufficiently long time period is considered. 
Finally, variations in the rent and vacancy 
rate affect the expected profitability of new 
construction and hence the supply of future 
rental housing services, and thereby future 
vacancy rates and rent levels.4 

This discussion can be simplified and 
tested with respect to the rent adjustment 
mechanism as follows. Assume that the 
demand for housing service D is a function 
of R, Y, P, and H, 


and the supply of housing services § is fixed 
in the short run. The vacancy level VE is 
then a measure of the excess supply or 
demandé 


2 See de Leeuw and Ekanem (1973) for a discussion 
of lags in the adjustment of renzs to a variety of shocks, 
and Sherman Maisel for an elaboration of the role of 
vacancies in the housing market. 

4 For a fuller discussion and empirical estimates of 
some of these interrelationships see the author, and 
de Leeuw and Ekanem (1973). 

€ This assumption is not necessary for the argument, 
but it simplifies the notation. 

€ Since it is usually assumed. that some vacancies are 
required for a smooth functioning of the market, excess 
supply is really the amount of vacancies in excess of the 
natural level, and -excess demand is the deficiency of 
vacancies below the natural level. If we assume that the 
natural rate is some constant vacancy rate, variations 
in the vacancy rate reflect variations in excess supply or 
demand. 
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Dividing by S gives the vacancy rate V 


VL 1 
(3) Ver ee ae) 


It can now be seen that variations in R, Y, 
P,and # directly affect the vacancy rate. If 
we now hypothesize a price adjustment 
mechanism in which excess demand or sup- 
ply determines rent variations, the rate of 
change of rents R is a function only of the 
vacancy rate, and introducing Y, P, and H ° 
into this equation is redundant, i.e., 


(4) R = g(V) 


This specification may be too simple since 
cost push elements also directly affect rent 
inflation, as landlords try to pass operating 
cost increases on to the tenant. To reflect 
this an additional variable, the rate of change 
of property taxes T was introduced, since 
property taxes are the major operating ex- 
pense, accounting for over 50 percent of non- 
mortgage operating costs.” 


II. The Empirical Results 


Equations (4) and (5) were estimated for 
each of five Canadian cities, Halifax, Mon- 
treal, Toronto, Winnipeg, and Vancouver, 
using annual data 1961 (or as soon thereafter 
as data was available) to 1971, and the re- 
sults are presented in Table 1. In addition, 
the data were pooled and combined cross- 
section time-series regressions for each model 
were estimated with city dummy veriables. 
Dı, Dy, D3, and D, introduced for Halifax, 
Montreal, Toronto, and Winnipeg, respec- 
tively, and the results are preserted in 
Table 2. Because of the likelihood of a re- 
sponse lag, a distributed lag relationship was 


7 Since mortgage terms are usually arranged prior to 
construction, financing costs can be considered to 
affect rents through the volume of new construction. 
Variations in current mortgage costs usually do not af- 
fect the operating costs of rental dwellings unless the 
structure is being refinanced. The other major operating 
costs should be included but poor data precluded this, 
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TABLE 1—REGRESSION RESULTS BY Crrv, RATE OF CHANGE oF RENTS R, ANNUAL OBSERVATIONS? 
: Estimation 
City’ Constant 4 Via t a R DW Period 

Halifax: 5.22 — .630 — 315 69 1.82 1964-71 
(6.02) (3.65) (3.65) 
2.45 —.221 —.110 144 O71 85 1.92 1964-71 
(1.76) (1.01) (1,01) (2.35) (2,35) 

Montreal: 3.04 —.178 — 089 14 54 1961-71 
(2.27) (1.22) (1.22) 
1.73 —.111 — ,053 150 075 64 1.78 {961-71 
(1.72) (1.09) (1.09) (3.33) (3.33) 

Toronto: 4.95 — .582 — 291 -64 69 1961-71 
(5.98) (3.93) (3.93) 
4.69 — 565 — ,282 024 .011 .63 66 1961-71 
(2.46) (2.92) (2,92) (.15) (15) 

Winnipeg: 5.15 —.701 — 351 í -83 1.36 1964-71 
(7.71) (5.48) (5.48) 
4.87 — 696 — 348 .037 -019 .87 1.60 1964-71 
(7.04) (5.61) (5.61) (1.18) 1.18) z 

Vancouver: 5.70 — 732 = 366 81 2.42 1961-71 
(8.38) (6.14) (6.14) 7 
3.46 — .586 ~~ ,293 137 069 83 2,87 1961-71 
(1.68) (3.41) (3.41) (1.15) (1.15) 





Sources: See Table 2. 


3 The t-statistic values are shown in parentheses; DW is the Durbin-Watson statistic. 


hypothesized and the lag distributions were 
estimated by the Almon Interpolation Tech- 
nique using a first degree Almon variable to 
conserve degrees of freedom. 

The results of these regressions indicate 
that vacancy rates and the rate of change of 
property taxes do significantly affect the rate 
of change of rents and hence rent levels. In 
the individual city regressions the vacancy 
variable was significant at the 95 percent 


significance level in seven out of ten regres- 
sions and had a t-statistic greater than 1.0 
in all ten regressions. The poorest results 
occurred in the Montreal regressions and 
may partly be explained by disruptions in 
the housing market that arose from Expo 
1967 (the 1967 World’s Fair). The impact of 
variations in property taxes on rents appears 
less clear-cut in the city regressions since the 
property tax ‘variable had a t-statistic 


TABLE 2--REGRESSION RESULTS WITH Pootep Data, RATE or CHANGE OF RENTS R, ANNUAL OBSERVATIONS 

















Constant D, > D D; Ds V Va t Ta R 

1) 4.19 .20 1.05 — 02 —.44 —.657 .44 
(7.48) (.32) (1.65) (.04) CIL (5.98) 

2) 4.80 17 1.61 .01 —.36 —.555  —,278 61 
(9.51) (31) (2.77) (.02) (.63) (8.02) (8.02) 

3) 2.43 74 1.62 .39 .19 —.527 121 .060 58 
(3.49) (1.22) (2.62) (.70) (.31) (4.88) (3.76) (3.76) 

4) 3.40 55 1.80 .29 .02 ~—.466 —.233 .087 .044 .68 
(5.09) (1.04) (3.34) (60) (.03) (6.61) (6.61) (2.93) (2.93) 





Sources: R= rental index component of the consumer price index by city, supplied by Statistics Canada. V = vacancy 
rate in privately initiated apartment structures of 6 or more units, Central Mortgage and Housing Corporation 
(CMHC) 1971, p. 17. Prior to 1963 vacancy rates were obtained from the following rental vacancy surveys: CMHC, 
June 1962; CAL HC, 1964; and Metropclitan Toronto Planning Board, June 1962. Vacancy rates were adjusted to 
correspond to the same month. T=index of property taxes, based on data supplied by municipal tax offices. 
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greater than 1.0 in only four out of five re- 
gressions and’ was significant at the 95 per- 


cent significance level in only two regres- - 


sions. However, both the vacancy and prop- 
erty tax variables were highly significant in 
the pooled regressions, and these regressions 
are a more reliable indicator of the underly- 
ing relationships than the individual city 
regressions because of the much larger de- 
grees of freedom. 

Two interesting implicetions also follow 
directly from our analysis. First, if we define 
the natural vacancy rate (the rate at which 
there is no excess demand ror supply) as that 
rate at which rents are in equilibrium, then 
from equation 4), Table 2 (the statistically 
“best” equation), we get a natural vacancy 
rate of approximately 5.0 percent for 
Toronto, Winnipeg, and Vancouver, of 5.6 
percent for Halifax, and of 7.4 percent for 
Montreal.* Second, if wé assume that ap- 
proximately 22 percent of gross rents go to 
property taxes (as in Toronto), then equa- 
tion 4), Table 2, indicates that landlords are 
able to pass approximately 60 percent of an 
increase in property taxes on to the tenant 
since a 10 percent increas? in property taxes 
would increase rents by 1.31 percent. 

Therefore, from our analysis we can con- 
clude that excess demand or supply condi- 
tions as reflected in the vacancy rate do sig- 
nificantly affect the rate of change of rents, 
and that the price of housing services is quite 
responsive to variations in market condi- 


8 The higher equilibrium vazancy rate in Montreal 


may partly be explained by Expo 1967 and expectations . 


generated by it, and by the existence of partially seg- 
mented English and French speaking markets. 
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tions. Furthermore, it appears likely that 
landlords are able to pass a significant por- 
tion of the increases in their operating costs 
to the tenant in the form of higher rents. 
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Phase IJ, Cost-Push Inflation, and 
Relative Wages 


By MicHakEt L. WAcHTER* 


Much of the recent debate over Phases I 
and II of the President’s Stabilization Pro- 
gram has been conducted by macro econo- 
mists using aggregate data to support their 
models and conclusions. The main point of 
agreement among the participants is that 
the wage or price equation, that is, the Phil- 
lips curve, has shifted adversely so that a 
given rate of unemployment is concomitant 
with a higher rate of inflation.’ Of specific 
concern is the period from 1969 to 1971 when 
an unemployment rate which climbed to 6 
percent was accompanied by a continuing 
high rate of wage and price change. Those 
who support an incomes policy tend to be- 
lieve that the large oligopolistic, unionized 
industries have been a primary cause of the 
shift in the Phillips curve by initiating 
cost-push inflation. For example, Arthur 
Okun has argued that an incomes policy 
“|... would demonstrate that the nation 
will not blithely accept cost-push inflation. 
The failure of prices and wages to decelerate 
in 1970-71 cannot be reconciled with any 
notion that competitive market forces pre- 


vail in determining the price level” (p. 498). ` 


Support for the cost-push explanation has 


* Associate professor, University of Pennsylvania. 
This paper was written at the time when Phase II was 
near its end but before Phase III was announced. 
Financial support for this paper was provided by the 
Fels Center of Government and the National Science 
Foundation. The views expressed are my own and do 
not necessarily represent those of the sponsoring 
agencies. 

1 There may be some terminological confusion over 
what is meant by a shift in the Phillips curve. By the 
Phillips curve, this paper refers to the reduced form 
tradeoff between wage changes and unemployment. The 
wage equation, however, may contain other variables, 
such as the expected rate of inflation or a measure of 
cost-push pressure, as well as the unemployment rate. 
A change in the expected rate of inflation, for example, 
would not shift the wage equation, but it would shift 
the Phillips curve or tradeoff between wage changes and 
unemployment. 7 i 


also beer expressed by, among others, Gard- 
ner Ackley, Got-fried Haberler, and Lloyd 
Ulman.? 

When zost-push pressures are the problem, 
the main function of an incomes policy is to 
place restrictions on the rate of wage and 
price increase in the high wage, noncompeti- 
tive sector during periods of slack demand. 
This discrimination between sectors arises 
because the noncompetitive sector, virtually 
by deñnitivn, is the home of cost-push pres- 
sures. There is little support for a more com- 
prehensive set of controls which would oper- 
ate during tight labor markets and would 
restrict tre competitive sector as well. In this 
context, zhe wage-price freeze of Phases I 
and II and the Guideposts policy of the early 
1960’s are essentially similar—the major dif- 
ference is that the current policy has ele- 
ments cz legal compulsion while the latter 
was based on moral suasion. 

The abcve argument implies that for an in- 
comes pol cy to be both needed and success- 
ful, one skculd be able to observe variations 
in the relative wages between noncompeti- 
tive and competitive industries. Specif- 
ically, the wage structure should widen dur- 
ing cost-push inflation as the noncompeti- 


’ tive, high wage industries increase their wage 


premium; then it should narrow upon the 
imposition of a Phase II type incomes policy. 
The majoz case where this would not be 
true is where there are 100 percent spillovers 


‘from the noncompetitive to the competitive 
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sector; every action taken by the former is 
exactly matched by the latter. With a com- 
plete spillcver, the incomes policy could be 
successful n lowering the aggregate rate of 
wage or price change, but leave relative 


2 Haberler, a'though expressing support for the cost- 
push explanation, suggests that the appropriate policy 
response is to dismantle the noncompetitive elements in 
the economy. 
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wages alone. The overwhelming empirical 
evidence suggests that altnough spillover 
effects may be present, they are far from 
100 percent.? Hence, to okserve cost-push 
inflation and to justify an incomes policy 
aimed at the noncompetitive industries, one 
must be able to observe changes in the inter- 
industry wage structure. 

Most of the recent research on incomes 
policies has studied the aggregate rate of 
wage change. A popular approach is to 
insert a dummy variable into the wage equa- 
tion, which takes on the value of unity when 
the policy is in effect and zero elsewhere. A 

` significant negative sign irdicates that the 
policy has been successful in restraining 
inflation. There are three major problems 
with this approach.‘ First, since a dummy 
variable is not precise, it can represent a 
number of conflicting hypotheses, Second, 
there is a problem of causality. Even if an 
- incomes policy is unsuccessful, its dummy 
variables may have the correct and signifi- 
cant sign. Since, at least in the United 
States, the government is likely to abandon 
an incomes policy or alter its framework as 
soon as it appears to be unsuccessful, the 
dummy variable would te equal to unity 
. (that is, the policy is in effect) only when the 
policy appeared to be working. An example 
is provided by the timely demise of the 
guideposts policy in 1967. In essence, the 
residuals of the wage equation could be ex- 
plaining the dummy variable, rather than 
the reverse. Third, to test for the success of 
an incomes policy one must specify the 
mechanism through whica the policy oper- 
ates. If an incomes policy is specifically de- 
signed to have a differential impact across 
industries, then a direct test of the impact of 
the policy should involve inspection of rela- 
tive wages. 
Some research has been done which spe- 


3 For tests of the snillover model see, for example, the 


papers by Otto Eckstein and Thomas Wilson, Gail. 


Pierson, Timothy McGuire anc Leonard Rapping, and 
Sherwin Rosen. These studies indicate that a spillover 
effect is present, but is less than 100 percent. 

‘See, for example, George Perry’s defense of the 
guideposts policy. Studies which utilize simulation 
techniques have comparable problems. 
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cifically tests for the impact of an incomes 
policy or for the presence of cost-push infla- 
tion, by analyzing relative wages." A weak- 
ness of much of this work is that it assumes 
that without an incomes policy, or exoge- 
nous outbreaks of cost-push pressure, the 
interindustry wage structure would be un- 
changing. For example, George Perry finds 
that the wage structure in manufacturing 
narrows during the guideposts period and, 
in aitributing this decline to the influence of 
the guideposts, he implicitly assumes that 
the wage structure would otherwise be un- 
changed. Similarly, Adrian Throop calcu- 
lates that relative wages widened during the 
1950’s and he assumes that this is evidence 
of cost-push inflation (in. the sense that the 
unions formed in the 1930’s, thwarted by 
wartime controls, were unable to establish 
their desired wage differential until the 
1950's). 

In earlier papers (1970a, b) the authcr de- 
veloped a model which indicates that, inde- 
pendently of government intervention and 
exogenous cost-push pressures, the interin- 
dustry wage structure varies systematically 
over the business cycle. Using a variant of 
that model here, I shall present an empiri- 
cal test of the efficacy of recent incomes 
policies and of the existence of cost-push 
inflation in the 1969-1972 period. 

Section I provides a brief summary state- 
ment of the modelë and Section II analyzes 
the empirical evidence in the context of a 
relative wage equation. Implications are dis- 
cussed in a concluding section. 


I. The Relative Wage Model 


For expositional purposes, the economy 
may be divided into two sectors, a competi- 
tive and a noncompetitive sector. More gen- 
erally, of course, industries differ along a 
continuum in the degree of noncompetitive 
behavior exhibited in their product and/or 


5 Although this study concentrates on the relative 
wage question, an analogous study could be done with 
relative prices as the dependent variable. 

5 Aspects of the model described below are taken from 
my 1970a paper and the paper by Stephen Ross and | 
myself, The interested reader is referred to tke earlier 
papers for a more detailed discussion of the model. 
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labor markets. The distinguishing features 
of the competitive industries are that they 
adjust rapidly to market conditions and pay 
a wage relatively close to the market clearing 
wage.” Noncompetitive industries, on the 
other hand, pay a wage premium above the 
market clearing wage and change their wage 
infrequently.® Hereafter, the desired wage 
premium of the noncompetitive sector is 
denoted by Y and the period over which 
wages are inflexible is referred to as the “‘con- 
tract period.” In a sense, the noncompeti- 
tive sector may be viewed as first setting its 
wage as a markup on the competitive wage 
and then, in order to preserve this differen- 
tial over the contract period, adding the 
expected rate of wage inflation. Variation 
over time in relative wages are thus due to 
two elements: changes in the desired wage 
premium of the high wage sector and differ- 
ences between the actual and the expected 
rate of wage change. Hence 


G) - CV.=filDwi, Den, Y] 


where CV is the coefficient of variation 
among interindustry wages, Dw’ is the ex- 
pected percentage rate of wage change, and 
Dw is the actual rate of wage change. 

The impact of expectational errors on CV, 
is included in the relative wage equation in a 
traditional manner. It is assumed that the 


7™The assumption that the competitive sector pays 
the market clearing wage can be mcdified to allow for 
spillover effects. Models which include a spillover be- 
tween the competitive and noncompetitive sectors ap- 
pear in Rosen, and Orley Ashenfelter, George Johnson, 
and John Pencavel. Their work suggests that, under 
fairly general assumptions, spillovers affect the level, 
but not the existence of an equilibrium interindustry 
wage structure. 

8 For firms with labor unions, the above characteriza- 
tion of the wage position for the noncompetitive firm is 
obvious. The successful union achieves a wage above 
the market clearing wage and the length of time over 
which the wage strategy is unchanged is equal to the 
length of the collective bargaining contract. Elsewhere 
it has been argued that oligopolies, even in the absence 
of labor unions, may desire to pay a wage premium 
over the market clearing wage and to alter that wage 
only at discrete intervals (see, for example, the paper by 
Ross and myself). The basis of the argument is that 
such a wage policy makes it easier for the administered 
firm to maintain its oligopoly pricing s-rategy. 
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expectation of the wage change over the 
contract period is formed as a function of 
those variables which presumably determine 
the actual rate of wage change over the con- 
tract period; namely, the (inverse): expected 
unemployment rate (U*)-!, and the ex- 
pected rate of inflation, DP*. The variables 
(U*)~* and DP*, in turn, are assumed to be 
formed adaptively on current and past levels 
of U~ and DP. Hence, relative wages are 
dependent on a distributed lag of U~ and 
DP; that is, ; 


(2) CV, = Al Z wi DPi—i, Z Uns, z] 
. p i 

An increase in DP or U~ above their ex- 
pected values should cause a narrowing 
of the wage structure as the rate of wage 
change in the high wage sector falls behind 
the rate in the competitive sector; thus, for 
low values of 7, w; and v; should be negative. 
If expectations fully. adjust over time to the 
actual race of wage change, the sum of the 
lag weights would equal zero, so that for 
later values of 7, œ; and v; should be positive. 
In this case, the long-run equilibrium wage 
structure is solely dependent upon Y. 

The second major determinant of rela- 
tive wages—changes in the wage premium— 
is somewhat more difficult to represent quan- 
titatively. In a popular version of the cost- 
push argument, may be interpreted as 
increasing exogenously in response to grow- 
ing union militancy. Consequently, Y be- 
haves as an unspecified shift parameter in 
equation (2).9 On the other hand, in the 
strict neoclassical literature, changes in the 
desired wage premium are dependent on the 
strength of the basic noncompetitive ele- 
ments in the product and labor markets. 
Since concentration ratios and degree of 
unionization are largely constant or vary in 
a trend-like manner over the postwar pe- 
riod, changes in the desired wage premium 
can simply be represented by a trend vari- 
able; that is, ¥=W(T). 


* Attempts to capture the socio-political forces that 
determine the wage premium, in the context of a wage 
equation, have been made by Ashenfelter, Johnson, and 
Pencavel and A. G. Hines. | 


- 
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In a more general view of the neoclassical 
model, unions and oligopclies may have 
utility functions containing a number of 
goals and, in response to changing economic 
conditions, they may move systematically to 
different points on their indifference map 
placing more or less stress on the wage 
premium relative to other goals. Further- 
more, the bargaining power of the parties 
may vary cyclically. This can occur even 
though the underlying (secular) strength of 
noncompetitive elements remain unchanged. 
The diverse literature on union goals and 
bargaining models (see, for example, Allan 
Cartter, John Dunlop, Ckarles Holt, and 
Albert Rees) suggests that both current and 
lagged values of the unemployment rate and 
possibly the rate of inflation are important 
determinants of cyclical or short-run changes 
in the desired wage premium. Unfortunately, 
a priori theorizing concerning the form of 
the wage premium function in the bargain- 
ing context, has proven difficult. Even the 
signs of the first derivatives are largely em- 
pirical questions. Since in this paper relative 
wages are already a function of current and 
lagged valués of the unemployment rate and 
the rate of inflation, the fect that the wage 
premium is responsive tc these variables 
adds little to the general form of equation 
(2). This is especially true if expectational or 
adjustment effects cause the desired pre- 
mium to respond with a lag to the observed 
unemployment and inflation rates. A conse- 
quence of the unspecified rature of the wage 
premium effect, however, is that it is impos- 
sible to separately identicy the wage pre- 
mium and expectational effect parameters. 
Furthermore, there is no longer a presump- 
tion that the sum of the weights Zw; and 
Zw; should equal zero. Hence, the equi- 
librium wage structure may be a function of 
the unemployment rate and the rate of infla- 
tion. 


II. Empirical Results 


The relative wage equation is estimated 
using two data series on interindustry wages 


as the dependent variable: first, the coeff- ` 


cient of variation among two-digit manufac- 
turing industries for annual data, 1947-71 


l + 
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and second, the coefficient of variation 
among the approximately seventy industry 
headings used by the Department of. Com- 
merce in reporting national income data, for 
annual data 1929-1958. The latter series was 
constructed by H. Gregg Lewis.}® The esti- 
mated equation is of the form 


(3) CY, == æo + ay Z w;DPi 


i==0 


+ ae > Uni + aTi + aXe 


t= 0 


where CV, is the coefficient of variation, T is 
a time trend representing secular changes in 
the strength of noncompetitive forces, and X 
is a vector of dummy variables representing 
periods of wage-price controls. One would 
expect the lags in equation (3) to be quite 
long. First, to the extent that wage con- 
tracts in the unionized sector are as long as 
three years, the adjustment lag of noncom- 
petitive firms can be expected to be at least 
three years. Second, in general, the longer 
the time horizon of the forecast (made neces- 
sary by the fixed wage contract), the longer | 
the expectational lag. Furthermore, the 
above discussion has assumed that the com- 
petitive sector adjusts immediately. Lags in 
that sector, at least in part, add to the length 
of the lags in the relative wage equation." 
The results are presented in Tables 1 and 
2. In each equation dummy variables are 
introduced wherever relevant, in terms of ` 


10 The coefficient of variation is a more appropriate 
measure of relative wages than is a variable of the form 
wre/we, where nc represents noncompetitive and ¢ rep- 
resents competitive industries. The latter would require 
an a priori specification of which industries fall into each 
category. If a simple average were then used, it would 
assume that all industries were equally, say, noncom- 
petitive in the xc category. A division of industries into 
competitive and noncompetitive categories, using the 
above model, is made in my 1970b paper. To use that 
classification here, however, would obviously bias the 
results in favor of the model. Although tke underlying 
wage data are corrected for overtime, they are uncor- 
rected for differences in skill mix across industries. In 
my 1970a paper, it is shown that high wage industries 
have relatively skilled labor forces but also pay rela- 
tively high wages for given skill categories. 

u This is discussed more fully in the paper by Ross 
and the author. ; 
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Tasie 1—Rewative Waces 1947-71 
, Guide- Korean 
Constante Uni b Dp» Trend ‘posts War F2/DWe 

i 0.2386 —9.2704 —0.5283 9487 
(43.3) (9.9) (7.4) 1.94 

ii 0.2339 —0.2618 —0.3326 —0.0119 „9617 
(49.7) (11.4) (5.2) (6.55) 1.50 

ili 0.2391 —0.2807 —0.3288 —0.0039 —0.0206 .9651 
(43.8) 41.4). (5.4) ‘1.7) (7.0) 1.88 

iv 0.2288  —0.2636 —0.3494 0.0187 -—G.0035 —0.0184  .9658 
(22.0) (9.3) (5.5) (1.2 (1.5) (5.3) 1.82 





Note: The dependent variable is the coefficient of variction of average hourly earnings 
excluding overtime in the two-digit manufacturing industries. 

a The terms in parenthesis are the #-statistics of the Cefficients. 

b The length of lags for both DP and U~! are five years long in all equations and the 
lags are constrained to have a zero weight in t--5. The coefficients presented for U~ and 


A DP are the sum of the lag weights. 


© The R?/D.W. presents the adjusted R? on the top line and the Durbin-Watson static 


on the second line. 


the time period of the equation, to control 
for the impact of wage regulation during 
World War II, the Korean War, and the 
guidepost period. The discussions of the 
results focuses on Table 1; the Lewis data 
are utilized largely to indicate that the model 
is relevant to a broader set of industries and 
years than the postwar manufacturing 
series. This papers concentration on the 
manufacturing sector is not restrictive, since 
both Phase II and the guideposts of the 
1960’s were aimed, in large part, at the non- 


competitive industries in this sector. Of the 
two otker sectors which have often been 
singled out for special mention as sources of 
cost-push inflation, the construction and the 
municipal emplcyees sector, the former has 
been covered separately, prior to Phase I, 
by the Construction Industry Stabilization 
Commitee, while the latter has only been 
indirectly influenced by the controls pro- 
gram. 

_ In egvation (i) in Table 1, the inflation 
and unemployment terms are included and 


TABLE 2—RELATIVE WaceEs 1926-58 











Korean World 
Constante U-t b DP? War Trend Wari  KR/DW. 
i 0.3331 —0.1168 —0.4912 .8910 
(79.4) (5.2) (6.7) 0.94 
ii 0.3329 —0.1312 —0,4916 0.0215 9120 
(88.3) (6.3) (7.4) 2.6) 0.83 
ii 0.3075 —0.1566 —0.5718 0.0838 0.0334 9390 i 
(37.4) (8.2) (9.5) (.3) (4.3) 1.47 
iv 0.3084 —0.1596 -—0.5398 -—0.0101 0.03861 C, 0289 9463 
(39.9) (8.9) (9,2) (2.0) 3.7} (3.8) 1.60 





Note: The dependent variable is the coefficient of, variation of average hourly earnings 
in the seventy industry headings used to calculate the nationa] income accounts. See 


H. Gregg Lewis. 
abe: See Table 1. 
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the institutional variables are excluded.” 
The (long-run) coefficients cn U~! and DP 
are significant and indicate that a decrease 
in unemployment anc an increase in infla- 
tion both act to narrow the wage structure. 
The equation’s R? is .9487 and the Durbin- 
Watson is 1.94.1 The fit of the equation 
supports the view tha: the wage structure is 
a dynamic factor over the cycle. It is thus 
inappropriate to interpret eny widening of 
the wage structure as evidence of an exoge- 
nous outbreak of cost-push inflation. Nor is 
it appropriate to suggest that any narrowing 
of the wage structure that occurs during a 
period when an incomes policy is operating 
is evidence of the success of that policy. The 
lag structures on DP and U are complex in 
that they represent Doth the formation of 
expectations in the noncompetitive sector 
and adjustment lags -n the competitive and 
the noncompetitive sectors. If only expecta- 
tional effects were present and the wage 
premium were not a function of DP and/or 
U~, it might be expected that the lag 
weights should sum zo zero. In that case a 
constant rate of infletion or unemployment 
is eventually anticipated by the high wage, 
noncompetitive sector so that the wage 
structure in steady state returns to an equi- 
librium value. In Table 1, however, the sum 


¥ Several different Almon lags were tried and the re- 
sults, including the shape of the lag and the significance 
of the lag weights, were irsensitive to small alterations 
in the length of the lag, the degrze of the polynomial, 
and whether or not the final lag weight was constrained 
to be zero. To ease comparisons, all lags for U~tand DP 
in Tables 1 and 2 have weights clong a second degree 
polynomial and have the weight et t—5 constrained to 
be zero, 

83 No attempt is made here to compare directly the 
results of Table 1 with those in my 1970a study. The 
equations in that paper, which were estimated for the 
1947-67 period, were specified somewhat differently 
from equation (3). The tvo sets of results, however, are 
compatible and, in fact, the equation in the earlier 
paper can forecast the direction cf change of the coeffi- 
cient of variation in the 1368-71 period. 

“ The lag weights for DP are —0.0252, —0.0379, 


—0.1145, —0.1823, and 0.1683. The lag weights for. 


U~ are ~-0.1300, —0.0562, —0.0302, ~—0.0280, and 
—0.0259. Hence the lag zo 50 percent completion is in 
year t—3 for DP and is in year t—1 for U~, The pat- 
tern of the weights for DP and U~! is largely the same in 
the other equations in Table 1 so that they are not 
discussed. 
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of the weights for DP and U~! are negative. 
This indicates that for each given rate of 
inflation and rate of unemploymert tkere 
exists a different long-run wage structure. 
This supports the view that the desired wage 
premium, W, is dependent on DP ard U. It 
should be emphasized, however, that a con- 
tinuing high inflation rate, or low unzmploy- 
ment rate only has a once-and-for-all narrow- 
ing effect on the wage structure. 

Equation (iv) of Table 1 includes the insti- 
tutional variables: a trend to represent secu- 
lar changes in the strength of noncompetitive 
elements over the postwar period and 
dummy variables that take on the value of 
unity during the Korean War and guide- 
posts period, respectively. The trend is insig- 
nificant and is omitted in equation (ili). The 
Korean War and guideposts variakles both 
indicate an exogenous narrowing of che wage 
structure due to the impact of government 
controls. The guideposts variable, however, 
is significant only at confidence levels below 
10 percent (on the two-tailed T-test).¥ 

The guideposts were in effect beginning in 
1962 and ending in 1966. The coeficient of 
variation narrowed by .019 during the pe- 
riod immediately surrounding the guideposts. 
According to equation (iv) of Table 1, only 
one-sixth of that decline should be aztributed 
to the effects of the guideposts. Even this 
small impact, however, is of a short-run 
nature. After 1966 (the guideposts dummy 
variable is equal to zero) and the wage struc- 
ture returns to the level that would have ' 
existed if the policy had never been in effect. 
Furthermore, if one believes that the con- 
trols alone were responsible for rarrawing 
the wage structure during the 1962 through 
1967 period, then one might expect the wage 
structure to widen again after the controls 
were lifted. In fact, the reverse cccurs; as 
labor markets continue to tighten after the 
lifting of the guideposts, the wage structure 


1 One might claim that the guideposts vaciable would 
be more significant if it were not represented by a 
dummy variable. Clearly, the impact of the guideposts 
varied over the 1962-66 period. The use of a cummy 
variable, however, is justified given the use of a similar 
dummy variable to represent the guideposts’ effect in 
Phillips curve equations. 
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continues to narrow. Indeed, the rate of 
decline in the wage premium of the high 
wage sector is greater after the incomes 
policy is lifted than during the years when 
the policy is being enforced. 

For the years of the hypothesized cost- 


push inflation, 1970-71, the wage structure’ 


widens by .009. Equation (iv) of Table 1, 
which assumes that only normal cyclical in- 
fluences are present, explains the widening 
with residuals that are smaller than the 
standard error of the equation. Furthermore, 
the residual is negative for 1970, indicating 
that the wage premium of the high wage 
sector is even lower than expected on the 
basis of past behavior. Hence, the relatively 
large increases in the wages for noncompeti- 
tive manufacturing industries in the 1970-71 
period is a repeat of the historical tendency cf 
the wage structure to widen during slow- 
downs in economic activity. The relative 
_wage equations of Table 1 explain both the 
direction and magnitude of this develop- 
ment. 

The annual data mask some interesting 
quarterly variation in relative wages which 
are worth analyzing. President Nixon’s in- 
comes policy began in the third quarter of 
1971. One might therefore expect the wage 
structure to narrow after that date. The 
data indicate, however, that the wage struc- 
ture continued to widen throughout 1972. 
Although this widening of relative wages 
may be due to wage contracts agreed upon 
but not implemented before Phase I began, 
there is no evidence in this data to suggest 
that Phase I or Phase TI has had the antici- 
pated impact of narrowing relative wages. In 
fact, a preliminary examination of residuals 
from the equations of Table 1 suggest that 
relative wages are narrower than expected 
for the quarters immediately preceding the 
introduction of controls, but are wider than 
expected after the summer of 1971. This find- 
ing also contradicts an often made sugges- 
tion that wage controls have a beneficial 
impact on allocational efficiency by reduc- 
ing the union-nonunion differential, thus ap- 
proximating the competitive market solu- 
tion. To the extent that the Phase II controls 
have had any impact on relative wages, it 


JUNE 1974 


has deen in the direction of widening dif- 
ferentia-s. 

Although the initial widening of the wage 
structure after controls are introduced is not 
the anticipated result, it could be explained 
by an alternative view of the impact of con- 
trols. In this explanation Phase II has its 
greatest impact by lowering inflationary ex- 
pectations rather. than by enforcing lower 
wage settlements in the high wage sector. 
Assume that expectational factors enter into 
all wage bargains, whether competitive or 
noncompetitive. Then, since the -relatively 
long wage contracts of the noncompetitive 
sector ensure that inflationary expectations 
in that sector adjust more slowly than do 
expectations in the more rapidly adjusting 
low wage sector, the Phase II incomes policy 
could have the very short-run impact of 
widening the wage structure.16 

The model estimated on the Lewis data 
uses a broader group of industries than the 
manufacturing group and an overlapping, 
but different time period. It provides addi- 
tional suport for the relative wage model.” 
The rate of inflation and the unemployment 
variable both enter the equations with sig- 
nificant and negative ‘coefficients. A com- 
parison cf the coefficients between Tables 1 
and 2 indicates a relatively larger effect for 
unemployment and a considerably smaller 
role for inflation in determining interindus- 
try diiferentials in the postwar manufactur- 
ing data than in Lewis’ 1929-58 series. 
Lewis himself stresses unanticipated infla- 
tion as the cause of cyclical variation in 
interindustry differentials and this is largely 
supported by an analysis of the 1929-58 
data set. Differences in the dependent vari- 
able, however, makes speculative any ex- 


16 This result is especially true where the incomes 
policy is expected to be short-lived. As mentioned above, 
the longer the period of wage inflexibility, the longer 
the time horizon of the expectation and hence, the 
smaller the effect on expectations of a temporary in- 


„comes policy. If the incomes policy is expected to be per- 


manent the result will still hold, but only because of the 
relatively long adjustment lag in the noncompetitive 
sector due te the length of the wage contract. 

” The Lewis data are from the author’s classic work 
on the impact of labor unions. The model presented in 
this paper draws upon his findings. 
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planation of differences in the coefficients. 
The significance of the dummy variables for 
World War II and the Korzan War indicates 
that the types of regulaticn adopted during 
the wars did have a short-run impact on 
relative wages. The positive coefficient for 
the World War II dummy suggests that the 
government prevented tke wage structure 
from narrowing as much zs was dictated by 
market conditions. This may be explained 
by the fact that when the government moved 
to regulate wages after the war began, it 
acted to freeze a wage structure that was 
relatively wide as a consequence of the Great 
Depression. Also of interest is the positive 
and significant trend variable. This. may re- 
flect the growth of labor unions in the manu- 
facturing sector over the 1929-58 period. 


III, Policy Implications 


The basic point of this paper is that cost- 
push inflation has not been the source of the 
1970-71 inflation. The observation that 
wages have been rising in the unionized, 
oligopolistic industries faster than in the 
competitive industries is a repeat perfor- 
mance of the historical tendency for the wage 
structure to widen when the unemployment 
rate is high. Furthermore, the magnitude of 
the rise in the wage premium of the high 
wage sector, prior to the introduction of con- 
trols, is not greater than in previous periods 
of comparable economic conditions. Ironi- 
cally, it is only after con<rols are introduced 
that relative wages w-.den beyond their 
traditional level, that is, the residuals of the 
equations of Table 1 turn positive. 

Hence, the results of the relative wage 
model suggest that if one purpose of controls 
has been to lower relétive wages in the 
highly unionized manufacturing industries, 
it has not succeeded. This lack of impact on 
relative wages by Phases I and II may, how- 
ever, be a saving feature. That is, in the ab- 
sence of cost-push inflation in the precontrols 
period, this type of policy does not seem to 
have been needed.?® One could even argue 


18 The cost of an inappropriate program of wage and 
price controls is discussed br Milton Friedman. One 
problem involves the miseducation of the public. The 
notion that inflation can be ‘cured’ by controls does 
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that Phases I and TI were, in part, ‘“‘success- 
ful’? because they did not artificially alter 
the wage structure. 

This paper does not imply that cost-push 
pressure did not exist anywhere in the 
economy in the precontrol period, 1970-71. 
The evidence presented in this paper, how- 
ever, suggests that although cost-push infla- 
tion may have existed in some areas of the 
economy, it was not an economy-wide prob- 
lem. Where individual sectors pose an infla- 
tion problem—the construction and munici- 
pal employee sectors are often mentioned in 
this respect—perhaps the appropriate gov- 
ernment response is specific policies aimed at 
the offending sector(s).!® Such policies could 
involve the removal of past government re- 
strictions on competition as well as some 
control over the relevant wages and prices.?° 

Recently, it has been suggested that con- 
trols be maintained even in tight labor mar- 
kets. The justification for such a policy 
would not be based on the presence of cost- 
push inflation, but rather on the ability of 
controls to lower inflationary explanations. 
Such a policy, however, would have two 
major problems. First, although individuals 
might today reduce their expectations when 
a controls policy is introduced, they would 
soon learn that such a policy cannoz lower 
long-run inflation rates without appropriate 
monetary and fiscal policy. In both the 





not encourage the appropriate use either of monetary 
and fiscal policy to deal with overall problems of excess 
demand or of structural remedies to relieve specific 
bottlenecks in affected sectors, 

19 Average hourly earnings have been increasing in 
the construction industry relative to both the low wage 
industries and the other high wage industries over the 
entire postwar period. The construction industry how- 
ever is sufficiently unique and complex that no general- 
izations are possible until a study disaggregated by 
cccupation and region is available. 

20 Although this paper has discussed aspects of cost- 
push inflation and incomes policies it has done so from 
the perspective of relative wages. Hence although the 
paper has discounted the likelihood that tke current 
inflation is due td exogenous cost-push elements, it has 
not attempted to explain what is causing the inflation. 
There are a number of potential explanations of the 
current inflation; the one which is most compatible with 
the relative wage model is discussed in a recent paper 
by Ross and the author. 
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guideposts experience and more recently 
with Phases I and IT, controls have been ac- 
companied by highly expansionary aggregate 
demand policies. Hence, even if wage (and 
price) increases are effectively restrained by 
law, expectations will eventually adjust to 
the realities caused by monetary and fiscal 
. policy and the major consequence of controls 
will be suppressed inflation. Second, the 
existence of a highly dynamic interindustry 
wage structure will pose problems for a 
policy aimed at overall inflationary expecta- 
tions as well as for one oriented towards the 
noncompetitive sector. Popular and easily 
enforced across-the-board rules will cause 
serious allocational effects. A controls policy 
that would have a smaller disruptive effect 
on the economy might include two provi- 
sions; it could recognize the normal cyclical 
variation in relative wages, thus avoiding 
across-the-board wage rules, and it could 
operate directly through the market mecha- 
nism by altering the desired wage premium 
sought by the unions and the oligopolies.?# 
The problems with such a policy, however, 
are that the controls would be both difficult 
to establish and to enforce. Clearly, when 
relative wages (and prices) vary significantly 
in the short run there is no simple replace- 
ment for the wage (and price) mechanism. 


2t A detailed discussion of such a policy is beyond the 


scope of the present paper. The notion that wage rules 
should not be applied without reference to relative 
wage structures was an important component of John 
Dunlop’s approach on the construction wage stabiliza- 
tion board. An incomes policy which operates through 
a market mechanism has been explored in detail by 
Henry C. Wallich and Sidney Weintraub. See also 
Dunlop (1966). 
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Earnings, Employment, and Racial Discrimination: 
Additional Evidence 


By B. F. Kixer and W. Pierce Lites* 


In a recent article (1970) in this Review, 
James Gwartney uses census data and data 
from the Coleman Report to decompose the 
gross income differentials between whites 
and blacks into two categories: a difference 
attributed directly to productivity (includ- 
ing locational) factors, and a residual un- 
- accounted for by productivity factors, which 
could be attributed to racial discrimination 
in income. According to two of Gwartney’s 
critics, Orley Ashenfelter and Michael 
Taussig, perhaps the most interesting result 
of Gwaritney’s computations is that differ- 
ences in scholastic achievement levels ex- 
plain a large portion of the difference in 
black/white incomes. This result is derived 
by adjusting years of schooling taken from 
census data using the scholastic achievement 
scores given in the Coleman Report (see 
‘Gwartney, 1970, p. 400). 

Ashenfelter and Taussig argue, among 
other things, that achievement differentials 
for students at various grade levels (6, 9, 
and 12 in 1965) taken from the Coleman 
Report do not accurately reflect the actual 
achievement differentials for those who com- 
pleted comparable grade levels in the labor 
force in 1959, They assert (and Gwartney 
concurs) that “Ideally this [Gwartney’s] 
approach calls for a longitudinal study of a 
sample of representative individuals in order 
to obtain joint observations on lifetime earn- 
ings streams, test scores, years of schooling 
...7? (p. 747), other productivity-enhancing 
variables, and perhaps cultural and environ- 
mental factors that affect test scores. Al- 
though longitudinal data were unavailable 
to both Gwartney and Ashenfelter and 
Taussig, we have such data that include 


-* Professor and assistant professor, respectively, 
University of South Carolina. We are indebted to James 
Gwartney, J. M, Ryan, M. J. Foxworth, and referees of 
this Review fcr helpful comments on an earlier draft of 
this paper. However, the usual disclaimers hold. “ 
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many of the variables that Ashenfelter and 
Taussig suggest. 

The chjective of this paper is to furnish 
additiomal evidence on the effect of racial 
discrimiaation on earnings and employment. 
Althougi’ our methodology is similar to 
Gwartney’s,! our data allow for the simul- 
taneous consideration of the effect of years of 
schooling and scholastic achievement on 
gross black/white earnings and employment 
different:als. We consider also the influence 
on the black/white earnings and employ- 
ment diterentials of age, marital status, 
family size, geographic region, and city size. 
In addition, the effect of occupation on 
earnings differentials is analyzed. We are 
concerned specifically with attempting to 
answer tie questions: 1) What portions of 
black/white earnings and employment dif- 
ferentials can be attributed to distributional 
differences in productivity and locational 
factors between blacks and whites, and what 
portion may be attributed to racial discrimi- 
nation? 2) What portion of the earnings 
diferential can be attributed to distribu- 
tional diterences in occupation between 
blacks and whites? In an attempt to answer 
these questions, we compute Laspeyres and 
Paasche indexes of earnings and employment 
differences. A difficulty with Gwartney’s 
analysis is that he considers the effect of 
racial discrimination on earnings only, while 
in reality racial discrimination is also effected 
through the rate of unemployment.? 

The major conclusion of the study, that 
scholastic achievement is far more important 


1 See Ashenfelter and Taussig’s criticism of Gwart- 
ney’s methocology, pp. 749-50, and Gwartney’s reply 
(1971, p. 754. 

2? That is, there is a wage (earnings) effect and an em- 
ployment effect of racial discrimination. Gwartney’s 
analysis in which census data aré used combines the 
two. Our datz allow us to distinguish between the two 
effects. 
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quantitatively than years of schooling in 
explaining observed black/white earnings 
and employment differences for the men in 
our sample, is supported by comparison of 
the adjusted Laspeyres and Paasche indexes 
with similar indexes calculated from the, 
results of regression analysis. In addition, 


we show that the regression procedure used ` 


by Gwartney may result in biased estimates. 


I. Data 


The primary data used in this study are 
aggregate data obtained from published and 
unpublished manpower research reports (as 
well as some of the computer printouts used 
as a basis for these reports. compiled by the 
Office of the Assistant Seczetary of Defense 
for Manpower and Reserve Affairs (1969, 
1970a, b). The data were provided through 
the Department of Defense Post-Service 
Information File and are based on informa- 
tion extracted from personnel data files 
maintained on first-term separatees.4 End 
of service data which consist of information 
on race,® educational leve! (years of school- 
ing), age, marital status, family size, mili- 
tary occupation, rank ach.eved, and Armed 
Forces Qualification Test (AFQT) score 
were extracted from military records. Post- 
service data which consist of employment 
status, earnings, civilian occupation, resi- 
dence, and schooling-training program par- 
ticipation were obtained through a mail 
survey initiated ten months after separation 
from the Army. These data were collected 
on 304,940 of the 388,0CO men who sepa- 
rated during the period July 1, 1968, to 


3 As far as we know, the computer printouts which 
were necessary in completing this study have not yet 
been made available to other analysts. Although we 
would prefer of course to have individual observations, 
they are unavailable to us. 

4 Separatees with six or more years of active duty, 
men who receive administrative discharges for medical 
reasons or unsuitability, and res2rvists who enter active 
. service for training purposes are not included in the 
Post-Service Information File. 

ë The white category includes all races other than 
black. This dichotomous classification will cause a posi- 
tive bias in the results of our analysis if discrimination 
is practiced against other minority groups. This bias 
should be very small since other races constituted only 
about 1.0 percent of the sample. 
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June 30, 1969. Twelve percent of the re- 
spondents were black and 88 percent were 
white. 

The dependent variables used in the fol- 
lowing analysis are annual gross earnings | 
and employment rates.6 Annual earnings 
were estimated by the Department of De- 
fense by multiplying gross weekly earnings 
taken at the time of the survey by 52. The 
employment variable is simply the percent- 
age of the respondents who were employed 
at the time of the survey. Only those persons 
who were unemployed and seeking work 
during the survey period were classified as 
unemployed, Gross earnings and the employ- 
ment rate of the black and white samples 
were quite different during the survey period. 
Earnings of blacks as a percentage of whites 
is 88.8. The black/white employment index 
is 94.0 percent. The independent variables 
are age, marital status, family size, years 
of schooling, scholastic achievement 
(AFQT), geographic region, city size, and 
occupational classification.” 


€ While Gwartney uses income data in his study, we 
are able to use earnings data, which, of course, is pre- 
ferred. About 9.0 percent of the separatees were in 
school or training and unemployed or employed part- 
time. These persons are excluded from our analysis. 

7 The mean age for whites and blacks is 22.3 and 22.6 
years, respectively, with all separatees in the age inter- 
val 19 to 28 years. Approximately 70 percent of the 
blacks in the sample are single, while 65 percent of the 
whites are unmarried. Approximately 92 percent of the 
white and &7 percent of the black separatees fali in the 
0-1 dependent category. Owing to paucity of data, our 
“years of schooling” consist of the following categories: 
non-high school graduate (7—11 years of school); 
high school graduate (12 years); some college (13-15 
years); and college graduate (16-18 years). The mean 
numbers of years of schooling for blacks and ‘whites are 
11.8 and 11.9 years, respectively. A larger percentage of 
blacks (65) than whites (62) are high school graduates. 
Four percent of the whites in the sample graduated from 


college, while only 2 percent of the blacks acquired a ~ 


college degree. The mean AFOQT score for blacks and 
whites is 28 and 55, respectively. Approximately 3 per- 
cent of the blacks and less than 1/2 percent of the 
whites in the sample are in the 0-9 score range on the 
AFOQT, while 61 percent of the blacks and 19 percent of 
the whites are in the 10-30 range. An examinee’s 
AFOQT score, according to B. D. Karpinos, depends on 
several factors: “. .. on his innate ability; on the level 
of his educational attainment; on the quality of his edu- 
cation (quality of the school facilities); and on the 
knowledge he gained from his educational training, or 
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The restrictive nature of the sample 
should be emphasized. Since it consists of 
males who have been out cf the Army ten 
months, estimates of earnings’ potential of 
either schooling or measured scholastic 
achievement based on such a short gestation 
period are perhaps heroic.’ 


x 


H. Analysis 


A meaningful analysis of labor-market 
differences between blacks and whites must 
be based on an assumed homogeneity be- 
tween the races with respect to the inde- 
pendent variables. If, in faci, heterogeneity 
exists, observed differences in earnings and 
employment could depend less on race than 
on productivity, locational, and occupational 
differences between the groups. 

Earnings and employment are generally 
thought to be positively related to age, years 
of schooling, family size, and scholastic 
achievement. Married men are usually be- 
lieved to experience less unemployment and 
earn more than single men. If differences 
exist in the distributions of these independ- 
ent variables between blacks and whites, we 
would expect the differences to account for a 
portion of any observed black/white earn- 
ings and employment differential. Hence, we 
should adjust for these distribution differ- 
ences. In addition, an overredresentation of 
blacks in any of the locales or occupations 
where differerices in average mean earnings 
and/or employment rates exist may account 
for some of the observed black/white earn- 
ings and/or employment differences. If, for 
example, blacks are overrepresented in the 
sample from the South, we would expect that 


adjustment for this distributional difference . 





otherwise in or out of school” (p. 6). These factors, of 
course, are neither independent nor free from environ- 
mental and cultural influences. Our regional delineation 
is identical to that employed by the Bureau of Census. 
There are four major regions and nine subregions. The 
city size breakdown is identical to Gwartney’s (1970, p. 
402). 

8 In addition, if the AFQT score is taken as a proxy 
for ability, as has often been the case, since it is meas- 
ured postschool, the’ interpretation of the effect of 
schooling on earnings holding this measure constant is 
considerably different than if, for example, innate abil- 
ity were held constant. 


` 
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would decrease the observed black/white 
earnings differential. 


A. Laspeyres and Paasché Indexes 


The observed earnings (or employment) 
index is the product of the adjusted earnings 
(or employment) index and an earnings (or 
employment) incex of distributional differ- 
ences. The adjusted earnings (or employ- 
ment) index is the hypothetical ratio of 
black to white earnings (or employment) 
assuming that the two populations in the 
sample are distributed identically among the 
productivity, locational, and/or occupational 
categories. The index of distributional dif- 
ferences is the naypothetical ratio of black 
to white earnings (or employment) assuming 
that within each productivity, locational, 
and/or occupational category the two popu- 
lations have identical mean earnings (or 
employment rates).? This black/white index 
will be less than 100 percent if blacks are 
overrepresented relative to whites in low 
earnings (or employment) productivity, lo- 
cational, and/or occupational categories. 
The mathematical forms of the Laspeyres 
earnings indexes are 











(Unadjusted (Earnings (Distribution 
Index) Index) Index) 
Fa D Ys D Ys D 
a eea e 2-2 100 
w Dw Yw Dw Ys Dw 


where F is the mean earnings of those per- 
sons within a preductivity, locational, and/ 
or occupational category according to race; 
D denctes the percentage of the sample 
within the categories according to race; and 
B and W are subscripts denoting black and 
white groupings. The substitution of mean 
employment rates in the formula for earnings 
gives the Laspevres employment indexes. 
Paasche indexes can be deduced similarly. 
The adjusted Paasche earnings (or employ- 
ment) index and the index of distributional 
differences, however, are based on the as- 
sumption that both sample populations have 


9 For a more detailed discussion of the Laspeyres 
(Paasche) index of distribution difference, see Gwartney 
(1970, p. 398). 


VOL. 64 NO. 3 KIKER AND LILES: RACE AND EARNINGS l 495 


TABLE 1—BLACK/WHITE EARNINGS AND EMPLOYMENT INDEXES, ADJUSTED FOR 
Various DETERMINANTS OF EARNINGS AND EMPLOYMENT DIFFERENCES 














(Percentages) 
Laspeyres Paasche 
Explanatory Factor .. Earnings Employment Earnings Employment ae 
Unadjusted 88.8 94.0 88.8 94.0 
Age 88.8 93.0 88.2 95.1 
‘Marital Status 88.9 93.6 89.2 94,4 
Family Size 89,3 93.6 89.1 95.4 
Years of Schooling 89.7 94.5 89.7 94.1 
AFQT 95.7 96.8 94.8 96.0 
AFOQT-Years of Schooling 96.5 97.2 95.3 96.1 
Region 91.3 93.4 91.5 93.9 
City Size 88.2 95.0 88.5 | 94.7 
Region-City Size _ 91.0 94.3 90.5 94.3 
Region—Years of Schooling 92.4 93.8 92.4 93.9! 
City Size-Years of Schooling 89.0 95.5 89.3 94.8 
Region—City Size-Years of f 
Schooling 91.9 94.8 91.3 94.4 

Occupation 90.6 — 90.3 — 
Occupation—Years of Schooling 90.8 — 90.6 — 








Source: Estimates are derived from data obtained from the U.S. Department of Defense 


(1969, 1970a, b). 


the same productiv:ty, locational, and/or 
occupational distribution as blacks. Table 1 
gives the Laspeyres and Paasche indexes 
adjusted for various determinants of earn- 
ings and employment differences. Indexes 


of black/white distributional differences. 
with respect to the various determinants are 
presented in Table 2. 

Age, marital status, and family size are 
relatively unimportant in accounting for 


TABLE 2—INDEXES OF BLACK/WHITE DISTRIBUTIONAL DIFFERENCES WITH RESPECT 
TO VARIOUS DETERMINANTS OF EARNINGS AND EMPLOYMENT 

















(Percentages) 
Laspeyres i Paasche 

Explanatory Factor Earnings Employment Earnings Employment 
Age 100.0 101.1 100.6 98.8 
Marital Stazus : 99.9 100.4 99.6 99.6 
Family Size 99.4 100.4 99.7 98.5 
Years cf Schooling 99.0 99.5 99.0 99.9 
AFQT 92.8 97.1 — 93.7 97.9 
AFQT-Years of Schooling 92.0 96.7 93.2 97.8 
Region 97.3 100.6 97.0 100.1 
City Size 100.7 98.9 100.3 99.3 
Region-City Size 97.6 99.7 98.1 99.7 
Region-Yeers of Schooling 96.1 100.2 96.1 100.1 
City Size-Years of Schooling 99.8 98.4 99.4 99.1 
Region-Cit:, Size-Years of ; i 

Schooling 96.6 99.1 97.3 99.6 
Occupation | ; 98.0 = ` 98.3 = 
Occupation—Years of Schooling 97.8 — 98.0 — 











Source: See Table 1. 
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the observed black/white earnings differ- 
.entials. The observed Laspeyres (Paasche) 
earnings index becomes 88.8 (88.2), 88.9 
(89.2), and 89.3 (89.1) percent, respectively, 
when adjusting for distributional differences 
in age, marital status, and family size. The 
adjustment for age results in either no change 
(Laspeyres), or a 5.3 percent increase 
(Paasche), in the observed black/white dif- 
ferential of 11.2 percent. Adjustment for 
age, marital status, and family size alters 
the black/white employment differential bv 
—16.6 (18.3), —6.7 (6.7), and —6.7 (23.3) 
percent, respectively. 

The adjustment for differences in the years 
of schooling distributions of blacks and 
whites accounts for 8.0 (8.0) percent of the 
observed earnings differential and 8.3 (1.7) 
percent -of the employment differential.! 
The relatively small influence of schooling 
on the observed indexes is contrary to the a 

- priori conjectures of some social scientists. 

The most important factor quantitatively 
in explaining the separatees’ observed black/ 
white earnings and employment differences 
is AFQT. After the data are adjusted for 
AFOQT distributional differences, the Las- 
peyres (Paasche) black/white earnings per- 
centage is 95.7 (94.8), while the Laspeyres 
(Paasche) employment index is 96.8 (96.0) 
percent. Hence, differences in scholastic 
achievement (as reflected by the AFQT 
score) explain, in this analytical frame, ap- 
proximately 62 (54) percent of the unad- 
justed black/white earnings differential and 
47 (33) percent of the employment differ- 
ential. 

The AFQT decile and years of schooling 
distributions taken together are significantly 


10 Tt may be informative to compare the earnings and 
employment indexes in Table 1 adjusted for distribu- 
tional differences in years of schooling with similar in- 
dexes computed using aggregate male population 
weights instead of sample weights. The latter observed 
earnings index is 86.3 percent; the adjusted Laspeyres 
(Paasche) index is 89.9 (89.9) percent. The observed 
employment index is 91.3, while the adjusted Laspeyres 
(Paasche) index is 93.1 (92.0) percent. If we consider 
only census male population weights within the same 
age grouping as the sample, the earnings indexes in- 
crease to 88.4 (observed), 91.3 (Laspeyres), and 89.9 
(Paasche) percent. Comparable employment indexes 
are 92.2, 94.0, and 92.8 percent. 
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different for blacks and whites in the sample. 
After adjusting the data for these differences 
the observed Laspeyres (Paasche) earnings 
and employment indexes increase to 96.5 
(95.3) and 97.2 (96.1) percent, respectively. 
The adjustment for AFQT and years of 
schooling taken together accounts for 69 
(58) percent of the observed earnings diff- 
erence and 53 (35) percent of the employ- 
ment differential. 

Adjusting the data for black/white region- 
al distribution differences results in a Las- 
peyres (Paasche) earnings index of 91.3 
(91.5) percent. The corresponding employ- 
ment index is 93.4 (93.9) percent. Adjust- 
ment for differences in the regional distri- 
butions accounts for 22 (24) percent of the 
unadjusted earnings differential, while the 
observed employment difference is increased 
by 10 (1.7) percent. Hence, blacks appear to 
be underrepresented in regions associated 
with high unemployment rates. 

Adjustment for city size distributional 
differences results in increasing the unad- 
justed earnings differential by from 5.4 
(Laspeyres) to 2.7 (Paasche) percent, and 
reducing ihe employment difference by 17 
to 12 percent. The negative percentage 
change in the earnings indexes tends to 
refute John Kain and J. D. Mooney’s asser- 
tion that recent suburbanization of employ- 
ment opportunities has influenced adversely 
the earnings of blacks who reside predomi- 
nantly in central areas of the cities. The 
positive percentage change in the employ- 
ment index suggests, however, that the Kain- 
Mooney effect may operate on the rate of 
unemployment. 

Further adjustment for the simultaneous 
effect of region and city size; region and years 
of schooling; city size and years of schooling; 
and region, city size, and years of schooling 
decreases the unadjusted black/white earn- 
ings differential by 20 (15), 32 (32), 1.8 (4.5), 
and 28 (22) percent, respectively. These 
determinents account for 5.0 (5.0), —3.3 
(—1.7), 25 (13), and 13 (6.7) percent, re- 
spectively, of tae employment difference. 
The unavailabilicy of joint distributions 
among all the variables prevents additional 
simultaneous adjustments. 
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It is generally contended that the way to 
reduce differentials in earnings is-to elimi- 
nate disparities in earning capacities. The 
preceding analysis suggests that if earning 
capacities of blacks, as reflected by years of 
schooling and scholastic acaievement, were 


upgraded to the level of whites, blacks - 


would still earn less and be unemployed more 
on the average than white cohorts. One of 
the major assumptions underlying this con- 
tention, however, is that there is no racial 
discrimination in occupational choice. Al- 
though race can no longer be explicitly 
stated as a criterion in hiring qualifications, 
discrimination in occupational choice is still 
being practiced. Accordingly, we examine the 
postcivilian occupational distributions of 
blacks and whites in the sample to ascertain 
what effect distributional differences might 
have on the observed black/white earnings 
differential. In addition, an adjustment is 
made in the earnings indexes for joint oc- 
cupation-years of.schoolirg distributional 
differences. Again, unavailability of joint 
distributions prevents further simultaneous 
adjustments. 

An assumption underlying analysis of the 
occupational distributions is that, in a com- 
petitive labor market in the absence of racial 
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discrimination, the expected value of rela- 
tive earnings of blacks to whites in all oc- 
cupations would be unity (see Gwartney 
and Kenneth McCaffree). Adjustment for 
distributional differences in occupation yields 
a Laspeyres (Paasche) earnings index of 
90.6 (90.3) percent, which represents a 16 
(13) percent reduction in the observed earn- 
ings differential. Extending the analysis to 
adjust for distributional differences in oc- 
cupation and years of schooling taken to- 
gether increases the Laspeyres (Paasche) 
index to 90.8 (90.6) percent. 

Unfortunately, because of the unavail- 
ability of joint distributions, our data are 
inadequate for considering simultaneously 
the influence on the black/white earnings 
and employment differentials of all the inde- 
pendent variables. If, however, following 
Gwartney, we assume that the effects of 
these variables on the indexes are independ- 
ent, then the total effect of the independent 
variables on the unadjusted black/white 
earnings and employment differences may 
be estimated by adding to the observed in- 
dexes the marginal effect of each single vari- 
able and/or combinations of variables. The 
marginal effect of various determinants of 


earnings and employment differences is sum- 


TABLE 3—MARGINAL EFFECT oF Various DETERMINANTS OF 
EARNINGS AND EMPLOYMENT DIFFERENCES 
(Percentages) 








Laspeyres 


Paasche 





Explanatory Factor 


Earnings Employment 


Earnings Employment 





Age 

Marital Status 

Family Size 

Years of Schooling 

AFQT . 

AFQT-Years of Schooling 

Region 

City Size 

Region—City Size 

Region~Years of Schooling 

City Size-Years of Schooling. 

Region~City Size—Years of 
Schooling 

Occupation 

Occupation—Years cf Schooling 
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Source: See Table 1. 
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marized in Table 3. If, for example, we add 
to the observed earnings index the sum of 
the marginal effects of our adjustment for 
the simultaneous effect of AFQT and years 
of schooling and the effect of region, the ob- 
served index increases to from 98 (Paasche) 
to 99 (Laspeyres) percent, thereby explain- 
ing, in our theoretical frame, from 79 to &6 
percent of the observed earnings differ- 
ential. 


B. Regression Model 


Since the most important conclusion of 
the paper is that scholastic achievement (as 
reflected by AFQT score) is far more im- 
portant than years of schooling in explain- 
ing observed black/white earnings and em- 
ployment differentials, we reinforce our esti- 


mates cf the effect of differences in scholastic, 


achievement and years of schooling on the 
earnings and employment’ experience of 
blacks and whites in the sample by using a 
weighted regression model af the form?! 


(2) Y= ao + aS + aA 


where F denotes mean earnings or employ- 
ment for blacks or whites, A is a dummy 
variable for AFQT decile, and S represents 2 
dummy variable for years of schooling. The 
data pcints are cross-tabulations for blacks 
and whites of earnings or employment by 
AFOQT decile and years of schooling.!? The 
results of the regressions are presented in 
Table 4. Statistical evidence reveals that the 
coefficients of years of schocling and AFQT 
are significantly different for blacks and 
whites (see Gregory Chow). Hence, the “‘pay- 
off” to schooling and scholastic achievement 
is a function of race. If the coefficients were 
equal, the regression planes would be par- 
allel or coincident, with racial discrimination 


n The use of discrete (dummy) variables in the re- 
gression model requires that one class be deleted from 
each category of discrete independent variables. We 
omitted the following classes in the analysis: the low- 
est AFQT decile, and non-high school graduates. 

2 The cbservations in each cell are weighted by the 
square root of the number of persons in each cell. Of 
course, the use of grouped data in our regressions results 
in a downward bias in the standard error of estimate and 
thus biases downward our results. 
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being'reflected by the difference in the inter- 
cepts. Š 

The coefficients in Table 4 can be used to 
compute Laspeyres and Paasche indexes 
that shcw the portions of the earnings and 
employment differences that can be attrib- 
uted to differences in years of schooling; 
AFQT decile; and years of schooling- 
AFQT decile “taken together). These in- 
dexes are shown in Table 5.8 A comparison 
of these indexes with relevant ones in Table 1 
reveals that the results of the regression 
analysis support our earlier findings. 

Gwartney also attempts to reinforce his 
estimates of the effect of differences in schol- 
astic ackievemer.t and years of schooling on 
the income experience of blacks and whites 
by using an unweighted regression model of 
the form: 


(3) log Y = a9 + aS + aA + aR 


where Y denotes annual income, S is years 
of schooling, A represents scholastic achieve- 
meni, and R is a dummy variable denoting 
race. The regression of the logarithm of in- 
come on race yields a coefficient which is 
the logarithm of the white/black income 
ratio after controlling for years of schooling 


and scholastic achievement. The reciprocal 


of the antilogarithm of this coefficient is 
expressed as an adjusted black/white income 
index. Since Gwartney used grouped data, it 
was necessary to weight his observations. 
Failure te do so should bias his results. In 
addition, and more importantly, Gwartney 
assumes that the coefficients of the years of 
schooling and scholastic achievement vari- 
ables are identical for blacks and whites. 
The evidence from our regressions, however, 
does not support this assumption. 

Some evidence on the extent of the bias 


that might result from the assumption of 


equal black/whice coefficients of years of 
schooling and scholastic achievement can 
be offered by apolying our data to Gwart- 
ney’s repression model. Equation (3) yields 


B The indexes are computed in the same manner as 
are those in Table 1. Gross average earnings for blacks 
and whites by AFQT decile-years of schooling cells are 
estimated by equation (2). 


~g 
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pa ; 
TABLE 4-—LinEAR REGRESSION OF EARNINGS AND EMPLOYMENT 
oN Race, AFQT Decne, AND YEARS oF SCHOOLING 
. (ratios in parentheses) 
Earnings Employment 
Explanatory Factor White Black | White Black 
AFOT Decile: 
10-19 , 147 176 — — 
7 (0.90) (1.50) — — 
20-29 ` : 341 _ 442 7 2.25 0.87' 
f ; (2.00) (3.62) (4.68) (1.11) 
30-39 543 456 2.88 2.24 
(3.20) (3.72) (6.48) (2.79) 
40-49 . 641 694 3.00 . 1,56 
l 0 (3.76) (5.22) (6.21) (1.38) 
50-59 - 725 828 3.27 5.57 
l j l (4.26) (5.91). (7.05) (4.20) 
60-69 a 836 803 3.54 3.10 
ae f (4.92) (5.23). (7.46) (1.88) 
70-79 : 846 1,209 3.44 —0,72 
; (4.97) (6.76) (7.07) (—0,33) 
80-89 -1,006 1,093 3.67 5.21 
ae _ (5.92) (5.77) (7.97) (2.18) 
90-99 1,162 1,193 3.73 0.59 
< (6.81) (3.75) (7.30) (0,13) 
Educational Level: 
High School Graduate . 154. 243 3.52 8.90 
. (7.09) (5.51) (12.28) , (12.88) 
, Some College : 375 552° 2.48 9:68 
(12.13) (7.61) (6.09) (8.51) 
College Graduate 1,813 1,808 3.25 4,81 
: (41.00) (14.42) (5.58) (2.45) 
Constant ` -6,014 5,512 89.60 81.02 
l a —. , 85.55) (45.72) (248.33) (123.40) 
Re 0.99 0.99 0.99 0.99 
6,164 94.9 89.2 


Mean , 6,950 





Source: See Table 1.. 


Taste 5—BLAck/WHITE EARNINGS AND EMPLOYMENT INDEXES ADJUSTED FOR 
VARIOUS DETERMINANTS OF EARNINGS AND EMPLOYMENT DIFFERENCES? 














(Percentages) 

Laspeyres ` Paasche 
Explanatory Facto: Earnings Employment . Earnings Employment 
Unadjusted ane 88.7 93.6 88.7 93.6 
Years of Schooling ` 89.7 94.1 89.6 93.7 
AFQT 95.5 94.7 94.8 - 94.7 
AFQT-Years of Schooling - 96.2 95.1. 95.6 94.8 





Source: See Table 1. 


e Calculated from the linear.regressions in Table 4. 
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adjusted black/white earnings and employ- 
ment indexes of 93.0 and 94.2 percent, 
respectively. The regressions properly 
weighted yield earnings and employment 
indexes of 94.0 and 94.7 percent, respec- 
tively. The latter indexes can be usefully 
compared to the indexes adjusted for differ- 
ence in A4FQT-years of schooling in Table 5. 

The basic criticism of Gwartney’s pro- 
cedure by Ashenfelter and Taussig is that 
since Gwartney does not have joint observa- 
tions on years of schooling, scholastic achieve- 
ment, and income, his procedure for esti- 
mating the coefficient for scholastic achieve- 
ment is likely to be biased. Gwartney’s pro- 
cedure can be summarized by estimating 
(implicitly) regression equation (3) without 
the variable S, but assuming the relation- 
ship 


(4) S = bo tbi A 
Tf (4) is substituted into (3) we obtain: 
(3a) log Y = (ao + aibo) 

+ (abi + a) A + aR 


The coefficient for A in this regression would 
be an unbiased estimator of a; ‘only if school- 
ing has no effect on earnings independently 
of scholastic achievement, i.e., if a, =0; or if 
years of schooling and scholastic achieve- 
ment are uncorrelated, i.e., if d:=0, The 
evidence from our earnings regressions in 
Table 4 shows clearly that the first assump- 
tion is unrealistic. The second assumption is 
also unrealistic. Correlation matrixes show 
that ‘there is correlation between years of 
schooling and AFQT decile. In addition, we 
calculate from our data Laspeyres and 
Paasche indexes of earnings from coefficients 
estimated from the (weighted) regression 
equation 


(5) Y = ao -+ aA 


which implicitly assumes equation (4). If 
these indexes (98.1 Laspeyres and 97.0 
Paasche), which show black/white earnings 
adjusted for' AFQT decile differences, are 
identical to the comparable indexes in Table 
5, then ġ=0. They, of course, are not 
identical. 
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II. Summary 


The primary objective of this paper has 
been to show the singular influence of years 
of schooling and scholastic achievement (as 
reflected by AFỌT decile scores) as well as 
the simultaneous effect of AFQT decile and 
years of schooling on observed black/white 
earnings and employment differences for 
young men of military age who qualify for 
induction into the armed services. Adjust- 
ment for differences in years of schooling, 
AFOT decile, and AFỌT decile and years of 
schooling taken zogether results in reducing 
the difference in the earnings index by 8.0 
(8.0), 62 (54), and 69 (58) percent, respec- 
tively. This supports Gwartney’s contention 
that the effect o? scholastic achievement is 
quantitatively the single most important 
determinart of black/white earnings differ- 
ences—at least for the young men in our 
sample. The results of regression analysis 
reinforce the Laspeyres and Paasche in- 
dexes. If the models are substantially valid, 
the policy implications are apparent. Since 
our data permit the simultaneous adjustment 
for AFOQT decile and years of schooling, the 
Ashenfelter-Tauss‘g criticism of Gwartney’s 
data is answered. 

In addition, we investigated the effect on 
the observed black/white differentials of 
independent variables such as age, marital 
status, family size, geographic region, city 
size, and occupation. Contrary to the a 
priori conjectures of some social scientists, 
age and years of schooling do not appear to 
have a.substantial influence on the unad- 
justed black/white differentials. However, 
the simultaneous effect of years of schooling 
and some other determinants is significant 
in explaining the black/white differentials. 
The indexes adjusted for distributional dif- 
ferences in region and city size show that 
blacks in the sample are underrepresented in 
regions with high unemployment rates; that 
the overrepresentation of blacks who reside 
in large cities leads to enhanced earnings, 


~ but to lower rates of employment. 
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On Reanalyzing the Harris-Tcdaro Model: Policy 
Rankings in the Case of Sector-Specific Sticky Wages 


By JacpisH N. BHAGWATI AND T. N. SRINIVASAN* 


In a brilliant and pioneering paper, John 
Harris and Michael Todaro introduced a 
model with two sectors, manufacturing 
(urban) and agriculture (rural), a (sticky) 
minimum wage in manufacturing and con- 
sequent unemployment, They also intro- 
duced a labor allocation mechanism under 
` which, instead of the usual equalization of 
aciual wages, the actual rural wage was 
equated with the expected urban wage; the 
latter was defined as the (sticky) minimum 
wage weighted by the rate cf employment, 
so that, unlike in the standard rigid-wage 
models of trade theory (for example, Gott- 
fried Haberler, Bhagwati, Harry Johnson, 
Louis Lefeber, and Richard Brecher), the 
unemployment resulting from the minimum 
wage is to be construed as specific to the 
urban sector. 

In the context of this model, Harris and 
-Todaro analyze two policies: 1) a wage 
subsidy policy in the manufacturing sector 
(alone); and 2) a labor-mobility restriction 
policy. They argue that the former, as well 
as the latter, can be used to improve welfare, 
defined as a function of available goods in 
the usual way; but that, to attain the optimal 
first best solution, both policies are necessary. 
The authors express regret at the necessity 
of using migration restrictions in view of the 
“... ethical issues involved in such a 
restriction of individual choice and the com- 
plexity and arbitrariness of administration” 
and end their exercise with the sentiment 
that: 


* Professors of economics, Massachusetts Institute 
of Technology and the Indian Statistical Institute, re- 
spectively. The paper was written while Srinivasan was 
visiting professor of economics at M.I.T. and the re- 
search underlying it has been supported by the Na- 
tional Science Foundation. The paper has profited from 
seminars at Minnesota, Stanford, and Harvard. Thanks 
are due to David McClain for computational assistance, 
and to Peter Diamond, John Harris, John Chipman, 
. Anne Krueger, and a referee for helpful comments. 
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All of the above suggests that altering 
the minimum wage may avoid the prob- 
lems of taxation [to finance the wage 
subsidy in manufacturing], administra- 
tion, and interference with individual 
mobility attendant to the policy package 
just discussed. Income and wage policies 
designed to natrow the rural-urban wage 
gap have been suggested by D. P. Ghai, 
and Tanzania has formally adopted such 
a poicy along with migration restric- 
tion. In the final analysis, however, the 
basic issue at stake is really one. of 
political feasibility and it is not at ‘all 
clear that an incomes policy is any more 

“feasible than the alternatives. [p. 138] 


We argue in this paper that this dilemma 
is unnecessary in principle, the reasons being 
that: 

1) a uniform wage subsidy, regardless 
of the sector of employment, will yield the 
optimal, first best solution; 

2) equivalently, a wage subsidy in 
manufecturing plus a production subsidy to 
agriculture will yield the optimal, first best 
solution; 

3) in either case, no resort to ‘‘ethical 
compromises” in the direction of sanctioning 
migration restrictions will be necessary; 

4) >roposition 2) implies that the au- 
thors’ argument that the traditional pre- 
scription to use shadow pricing of labor ` 
(ie, a wage subsidy in employment) is 
inapplicabile to their model is not correct 
and their conclusion stems from equating 
this prescription with the prescription that 
the wage subsidy be given for employment in 
the manufacturing sector alone; and 

5) preposition 2) also implies that the 
authors’ contention that two policies are 
necessary to attain the first best optimum is 
not valid unless one construes a general 
wage subsidy to constitute éwo policies when 
there are two sectors employing labor. 


+ 
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In demonstrating these propositions, we 
should note that the Harris-Todaro formal 


model has a'demand function which is not ` 


related to the utility function in their (later) 
welfare analysis, so that their analytical 
system is open to the possibility of being 
overdetermined. We therefore rewrite their 
model, with the utility function explicitly 
incorporated into the model, eliminating 
the “additional” demand equation of Harris 
and Todaro, 

Since the basic problems with the Harris- 
Todaro analysis relate to their first best 
optimal-policy characterization, we begin 
with analysis of the first best, optimal policy 
in the model.! However, we also take the 
opportunity to extend th analysis in Sec- 
tion II to two second best policy measures: 
wage subsidy in manufacturing and produc- 
tion subsidy to agriculture; both policies 
can be shown to be equivalent, singly or in 
combination, to all other conceivable policy 
interventions in the model. However, rather 
than prove these results with rigor—we 
have done this elsewhere in a companion 
paper—we produce numerical examples in 
the Appendix to establish and illustrate the 
least intuitive among them. 


I. The Model 


We may now restate zhe Harris-Todaro 
model. First, there are two production func- 
tions: 


(1) Xa S falda) 
(2) Xu S fu(Lu) 


where X4 and Xx are the output levels of 
agriculture (rural sector) and manufactures 
(urban sector), respectively, and Ly, Lu are 
the labor-input levels ir the two sectors. 
The functions are strictly concave. The labor 
supply is fixed and assumed to be unity by 
choice of units: 


(3) La+ Lu S1 


We then have a standard, social utility func- 
tion: 


(4) U = U(X, Xm) 


1 An error of detail is picked up later in this paper. 
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DE is the production possibility curve when wage 
rigidity is absent. With the wage rigidity constraint, 
equilibrium production under laissez-faire can lie only 
along RK instead of RD, because equilibrium on RD 
(excluding R), as at S, implies wage in manufacturing 
below the minimum wage. Q is the laissez-faire produc- 
tion point under price-ratio QG under the wage con- 
straint. For simplicity, “the diagram depicts the price- 
ratio at S and Q to be identical, implying either a linear 
utility function for a closed economy or a “small,” open 
economy with unchanging terms of trade. The formal 
anelysis in the text is not restricted to linear utility 
functions; but it does nol apply, without amer.dment, 
to a “large” open economy with monopoly power in 
trade. 


Figure 1 


where U is concave with positive marginal 
utilities for finite [X4, Xx]. 

For a fully competitive economy, the 
resulting equilibrium can be shown in Figure 
1 at S where the production possibility 
curve DE is tangent to SS’ and 


Ur fu 
(5) te 7 


with Ui/U2 equal to the negative of the 
slope of SS’, and U, and U2 representing the 
partial derivatives of U with respect to Xa 
and Xm, respectively. 

But we now assume that the wage in 
manufacturing is fixed as a minimum, so 
that for this competitive economy, we must 
have: 





(6)- f wr(La) =v 


If we then assume that this constraint is 
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binding at S, the first best optimal solution 
is inadmissible and unemployment ensues.? 
The system could then have been character- 
ized nonetheless by the equalization of 
actual wages in the two sectcrs. Harris and 
Todaro, however, chose to rewrite the wage- 
equalization equation in terms of the ex- 
pected wage in manufacturing, defined as 
the actual wage there weighted by the rate 
of employment, so that the critical equili- 
brium conditions in their model, relevant for 
our analysis, are 


(7) fii =ò 
UL, L 
(8) fi = 0— 


q0 oe 
U: 1— La 


where the total labor force is assumed to be ` 


one by choice of units and where consump- 
tion and production price of the agricultural 
good is identical and equal to Ui/U2. 

With w specified, (7) and (8) can be solved 
for Lar and La, using the two production 
functions. The laissez-faire equilibrium, with 
unemployment (La <1— La), will then lie 
in Figure 1 along RK (where Xu and hence 
Ly are fixed at the value that makes far = ®) 
at Q. (It may be emphasized that the laissez- 
faire equilibrium would so lie along RK even 
if actual wages were equalized in the two 
sectors: nothing critical to our interests 
hangs on the expected-wage wrinkle in the 
Harris-Todaro analysis.) 

As for the available policy instruments 
{that use the price mechanism as distinct 
from direct allocation mechanisms) in this 
model, we note now the following: 


(i) laissez-faire; 
(ii) wage subsidy in manufacturing; 


2 Needless to say, unemployment is inevitable only if 


we assume that the unemployed labor will not prefer , 


certain employment at a lower wage in the agricultural 
sector to uncertain employment in the manufacturing 
sector at a higher wage. One has to contemplate there- 
fore either a randomized process by which everyone in 
the manufacturing labor force gets an equal crack at the 
manufacturing jobs, so that each on the average gets the 
expected wage or that the unemployed workers return 
to employment in the agricultural sector. In the latter 
case, we could wind up with the wage-differential, full 
employment model which has already been extensively 
analyzed in trade-theoretic literature. 
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Gii) production subsidy to agriculture. 


The struciure of the model also implies the 
following equivalences: 


(iv) a wage subsidy in agriculture is equal 

to policy (iti) 3 : 

(v) auniform wage subsidy in all employ- 

ment is a combination of policies (ii) 
and (iii); 

(vi) for a closed economy, a consumption 
tax-cum-subsidy is equivalent to 
policy (iii), i.e., a production tax- 
cum-subsidy ;4 

(vii) for an open economy, a tariff (trade 
subsidy) policy would, as usual, be 
equivalent to policy (ili), i.e., a pro- 
duction tax-cum-subsidy policy, plus 
a consumption tax-cum-subsidy 
policy.§ 


One final point may be noted. Our analysis 
does not explicitly distinguish between a 


3 We are assuming, in writing equation (7), that the 
producer and consumer prices of the manufacturing 
good (in terms of any arbitrary unit of account) are the 
same, i.e., in effect, the producers of the manufacturing 
good are paying the workers the wage @ in kind. Hence, 
the effect of a production subsidy to manufacturing is 
essentially net to affect any real decisions, as those 


‘made via equations (7) and (8), but merely to increase - 


each commodity price in terms of the (arbitrary) unit 
of account. However, if we were to assume instead that 
the producer and consumer prices of the manufacturing 
good could be made to differ by policy, then the worker 
in manufacturing would earn the value of his marginal 
product at the producer price and then, gua consumer, 
must have enough income (in terms of the unit of ac- 
count) to buy © units of the manufacturing good. In 
that case, a wage subsidy policy to manufacturing . 
would be equivalent to a production subsidy policy to 
manufacturing, as is the case in the agricultural sector. 
Thus note that, if we did shift to the latter, alternative 
assumption on wage payment in the manufacturing 
sector, then the analysis would not change but our 
policy equivalences would. In particular, the first best 
optimal pclicy mix would then include: a uniform pro- 
duction subsidy to both sectors; and a production sub- 
sidy in manufacturing and a wage subsidy in agricul- 
ture. 

4 Thus, let r,»=@Ly/(1—La)fa’ be the production 
price of the agricultural good and we=Ui[Xa, XuJ/ 
U2[Xa, Xu] be the consumption price of the agricul- 
tural good. The production tax-cum-subsidy is then 
(wp~me)/te; and the consumption tax-cum-subsidy is 
(wep) / ap. 

5 Thus, ii x* is the international price of the (import- 
able) agricultural good, a tariff at ad valorem rate t would 
imply: w* +8 = ap = me. 
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closed and an open economy. Since it relates 
essentially to the production equilibrium in 
the economy, and since it allows the utility 
function to be linear or non-linear, it can be 
interpreted as applying either to a closed 
economy or to an open economy with given 
terms of trade.® 


II. Optimal Policy Intervention 


It is easy to see that the first best optimum 
can be reached in this modal by the use of a 
uniform wage subsidy or, equivalently, by 
the use of a wage subsidy in manufacturing 
and a production subsidy’ to agriculture. 
Thus, let : 


s= fulu) 


be the wage subsidy (financed by appropriate 
lump sum taxation) in manufacturing, with 
the asterisks denoting first best values. If 
this subsidy is also extended to employment 
in agriculture, we should write the equili- 
brium condition in production as: 


(9) js 
(10) ' waft =0- s 


where rt =U (X4, X}j)/U(Xi, Xx) is the 
consumption price (equal to the producer’s 
price np=f#/f4) of the agricultural good. 
It is clear then that the constraints of the 
model are met (i.e., the wage rate in manu- 


facturing is at ® and the wage rates are 


equalized at the producer’s prices in both 
sectors) and full employment optimal equili- 
brium is reached with wage subsidy at level 
s* in both sectors. Thus, in Figure 2 (which 
illustrates for a closed economy case), the 


resulting full employment, optimal equilib- . 


rium is at S, with rž =r% (and the domes- 
tic, marginal rates of transformation in 
production and in consumption are equal at 
S). 

Alternatively, we could have used a wage 
subsidy in manufacturing (alone) at level s* 


€ The analysis would have to be amended to bring in 
the foreign reciprocal demand function explicitly into 
the formal model if we were to consider the case of a 
country with monopoly power in trade. For a “small,” 
open economy, the analysis in the text fora linear utility 
function would be applicable without modification. 
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AC ne for wage subsidy to manufacturing 
plus production suksidy 
to agriculture: 


uy 
a temr” for uniform 
wage subsidy) 


Oo E X 


S is the first best, optimum for a closed economy, 
with the social utility curve U* tangent to :he produc- 
tion possibility curve DE.: A. suitable, unform wage 
subsidy to both sectors, A and M, will equzte the con- 
sumption and production prices with tke domestic 
rates of transformation in production and substitution 
in consumption at S. A suitable wage subsicy to manu- 
facturing plus production subsidy to agrizulture. will 
not equate the consumption and productiom prices but 
will equate the two rates of substitution in consumption 
and transformation in production at § witk each other 
and with the consumption price alone. 


Figure 2 
and combined it with a production subsidy 
in agriculture. Thus, with ; 
* Ü 
fa (rx) 


as the producer’s price of the agricultural 





- good, and w* as the consumer’s price of the 


agricultural good, as before, we have: 


as the optimal subsidy to agriculture. With 





the optimal values for s* and a3, we then 
have: ; 
t * 
(11) : iu = OW S 
* 
Lu 
2 =o E 
(12) , mafa = ð = D [Zs 


and, once again, we note that the constraints 
in the model are met, and full employment, 
optimal equilibrium is reached with wage 
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QH is the locus of production equilibria, traced out 
by increasing the wage subsidy in manufacturing from 
s=0 to Smax yielding full employment at H. QR is the 
locus of production equilibria, traced out by increasing 
the production subsidy to agriculture. While the dia- 
gram assumes the linear utility function case, as does 
Figure 1, for sake of simplicity, the formal analysis in 
the text is not so restricted. Note that, in the restricted 
case illustrated here, an increasing wage subsidy to 
manufacturing would necessarily reduce agricultural 
output; not so, in the general case which admits non- 
linear utility functions. 


FIGURE 3 


subsidy in manufacturing at level s* and 
production subsidy to agriculture at rate ¢*. 

However, while the equilibrium is again 
optimally at S, it is characterized now by 
amt (though of course the domestic, 


marginal rates of transformation in produc- © 


tion and substitution in consumption remain 
equal to each other and identical to that 
under the uniform wage-subsidy policy at S). 
` Hence we have established the validity 
of criticisms 1)—5) leveled at the Harris- 
Todaro analysis at the outset of this paper. 


III. Second Best Policy Intervention 


The two second best policies which then 
can be considered are: a wage subsidy to 
manufacturing (considered by Harris-Todero 
at some length); and a production subsidy 
to agriculture (not considered by Harris- 
Todaro, although their ‘‘migration-restric- 
tion” policy 
thereof). 


is the “quota-equivalent” ` 


JUNE 1974 


t 


, Wage Subsidy in Manufacturing: We only ` 


sketch here briefly the analysis of this policy 
as the Harris-Todaro results are totally 
correct.”’ With s as the wage subsidy in 
manufacturing, the equilibrium is now char- 
acterized by: , 


fa= ðs 
Lu 
1 — La 


(13) 





(14) Liy =p 
m 


Clearly, given # and s, (13) and (14) can be 
solved for Lar and La. We can then demon- 
strate (see our 1973 paper) that: 

Starting from a laissez-faire equilibrium 
(s=0), or RK at Q in Figure 3, increasing s 
means shifting the production equilibrium Q 
steadily north; 

the locus of successive production 
equilibria, mapped out by increasing s, 
must reach full employment (at an Smax) on. 
the production possibility curve: such a 
locus being QH; 

the full employment equilibrium may 
be inferior welfarewise to laissez-faire—a 
proposition which we illustrate with a nu- 
merical example in the Appendix; 

a wage subsicy will necessarily improve 
welfare (i.c., dU/ds>0 at s=0); and 

the second best wage subsidy need not 
be characterized by full employment, so 
that tradeoff possibilities between increased 
welfare (via a standard social utility func- 
tion of the type deployed by Harris and 
Todaro, and in this paper) and reduced un- 
employment may be pertinent. 


Production Subsidy to Agriculture: For the 
case where the policy instrument is a pro- 
duction subsidy to agriculture, the equilib- 


7 We have also developed the second best analysis at 
much greater length, and with formal rigor, in the com- 
panion paper cited earlier. Instead, we give numerical 
examples in the Appendix to illustrate the major propo- 
sitions listed here. 

8 Harris and Todaro incorrectly argue, p. 134, that 
the full employment equilibrium with a wage subsidy 
in manufacturing can be inside DE, off the production 
possibility curve. They jorget that labor is the only 
factor in the model, in effect; they seem to have erred 


‘by relying on analogy with the standard two-factor 


model. 
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rium conditions are clearly rewritten as: 


U 


(15) fu = 8 
wLsr 


16) ` Ten 
(16) : Wf A 1—La 





where, as before, m, is the producer’s price 
of the agricultural good and the implied 
production subsidy is (rp—U1/Us2)/(U1/ U2). 
Clearly, given mp and ©, we can solve for 
Ly and La. It is also then easy to show that: 

Starting from a laissez-faire equilibrium 
(p= Ui/U2), on RK at Q in Figure 3, 
increasing rp will steadily shift the produc- 
tion equilibrium to the rigat along QR until 
full employment is reached at #, at R; 

the equilibrium at R is also the second 
best optimal equilibrium, so that the full 
employment, second best equilibrium is 
reached when 7, =‘, and there is an implied 
production subsidy to agriculture; and 

the second best wage subsidy in manu- 
facturing cannot be rank2d uniquely with 
the second best production subsidy to agri- 
culture—as illustrated by a numerical exam- 
ple in the Appendix. 


IV. Concluding Remarks 


Where do the migration-restriction policies 
of Harris and Todaro fit in? . 
, If one is willing to contemplate direct, 
physical allocations, one can clearly reach 
the first best, optimal solution, Sin Figure 1, 


by assigning the corresponding labor to the ` 


two sectors (L4 and Ly) and enforcing the 
rule that all labor be employed regardless of 
private profitability (thus yielding X% and 
Xhr). The Harris-Todaro policy package for 
reaching S, consisting of a wage subsidy in 
manufacturing and migraiion restrictions is 
thus a “mixed” package: one policy being 
of the price-mechanism vaziety and the other 
of the direct physical-machanism variety. 
One could equally turn this mixed package 
on its head and have manufacturers forced 
to employ all available labor and let a pro- 
duction subsidy to agriculture allocate the 
labor force at the optimal values (Li 
and Dy). 

Nothing can be said, in principle, about 
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the relative suitability of all these equivalent 
alternatives without bringing in other con- 
siderations, including the ethical considera- 
tions mentioned by Harris and Todaro, 
to introduce asymmetries/nonequivalences 
among them. 

Further, as for second best policies, we 
might be able to justify the Harris-Todaro 
concentration on the wage subsidy to manu- 
facturing policy, as against a uniform wage ' 
subsidy policy, on feasibility grounds. It may 
well be that the government’s capacity to 
intervene is confined to the (modern) urban 
sector and that a wage subsidy in agricul- 
tural employment is infeasible. This is, 
however, a question of empirical import, 
and it does not really justify the exclusion 
from the theoretical analysis of the first 
best price-mechanism variety intervention. 

Finally, we may note explicitly that an 
attempted extension of our policy rankings 
to actual policy implementation would have 
to take into account the following, well- 
known problems: 

The administration costs and feasibility 
of alternative policies must be taken into 
account. 

Since taxes must be collected to dis- 
burse subsidies, the question arises whether 
those who ask for minimum real wages will 
not, even when such taxes are imposed on 
them in a lump sum fashion, seek to revise 
the minimum real wage that is demanded. 
We have assumed, of course, that the mini- 
mum real wage demanded is independent of . 
the tax policy chosen. 


APPENDIX 


We produce numerical examples to show 
that: 

A full employment yielding wage sub- 
sidy in manufacturing may be inferior to 
laissez-faire. 

The second best wage subsidy in manu- 
facturing may be inferior or superior to the . 
second best production subsidy to agri- 
culture; the two policies cannot be unique- 
ly ranked. 


‘Let us consider the following production 
and utility functions: fa(La) = LZ”, fulla) 
=L, U=pX4+Xwm. Let p take two al- 
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TABLE 1 





pel.d  p=0.5 





‘Minimum Wage= (L%)~¥? 2.363709 1.119195 
First Best Optimum La 0.821017 0.201660 
Xa 0.862510 0.300929 
Lar 0.178983 0.798340 
Xa 0.423064 0.893499 


U 1.716828 1.043963 


Laissez-Faire Equilibrium La 0.908222 0.499286 
Xa 0.930345 0.593967 
Ls 0.044746 0.199585 
Xs 0.211532 0.446749 
U 1.607048 0.743733 


Second Best Wage. Subsidy La 0.304517 0.012604 
Equilibrium’ Xa 0.927497 0.037617 
Lar 0.046600 0.987396 
Xm 0.215869 0.993678 
U 1.607114 1.012486 


Full Employment Wage La 
Subsidy Equilibrium Xa 0.107814 0.037617 
. Ly 0.948684 0.987396 
Xn 0.974004 0.993678 
U 1.135726 1.012486 


Second Best Production La 0.955254 0.800415 
Subsidy Equilibrium Xa 0.966249 0.846226 
2 Ly 0.044746 0.199585 
Xap 0.211532 0.446749 

U 1.660906 0.869862 





ternative values 1.5 and 0.5. Let the speci- 
fied minimum wage (in terms of manu- 
factured good) in manufacturing be twice 
the equilibrium wage associated with the 
first best optimum, The following table 
gives the equilibrium factor allocations, out- 
put, and welfare associated with each of the 
following policies: first best optimum; 
laissez-faire; second best wage subsidy to 
manufacturing; full employment wage sub- 
sidy to manufacturing; and second best pro- 
duction subsidy to agriculture. 
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0.051314 0.012604 
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It is seen that when p=0.5, the second 
best optimum -wage subsidy? to manufac- 
turing happens to be the full employment 
wage subsidy, and it dominates the second 
best production subsidy (to agriculture) 
whereas, when p=1.5, the second best pro- 
duction subsidy dominates the second best 
wage subsidy. Further, the full employment 
wage subsidy is inferior to laissez-faire, when 


p=1.5. 


* Note that the values for U in the table represent a 
global maximum because p is fixed. 
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The Nature of Quantities in Market Disequilibrium 


By HERSCHEL I. Grossman* . 


The Walrasian paradigm of tatonnement 
with recontracting depicts a frictionless sys- 


tem of markets in which potential buyers . 


and sellers have full information about all 
relevant alternatives and exchange takes 
place only at prices consistent with general 
market clearing. Much recent theoretical 
research has been concerned with modifying 
this elegant, but heroically abstract, paradigm 
to allow for various forms of friction. As 
one aspect of this wide-ranging endeavor, 
several authors have discussed the interac- 
tion of price and “quantity” adjustments in 
a single market in which transactions gen- 
erally take place under non-market- -clearing 
conditions. Examples of such discussions in- 
clude the seminal paper by Martin Beck- 
mann and Harl Ryder ard the more recent 
paper by E. C. H. Veendorp. 

The present note is concerned with the 
inadequacy of these cortributions. It de- 
velops the following theme: In any dis- 
equilibrium situation, quantity is a multi- 
faceted concept and the determination of 
quantity is a multifaceted process. Un- 
fortunately, previous discussions, including 
the contributions mentioned above, have 
failed to appreciate the complexity of this 
problem. The consequent ambiguity regard- 
ing the concept of quantity has resulted in 
ambiguous and essentially uninteresting 
analysis as well as confused conclusions. 
Clear distinctions between the various rele- 
vant concepts of quantizy are a precondi- 
tion for useful analysis of the substantive 
issues involved in disequilibrium dynamics. 
The essential questions are both substantive 
and semantic. 

Economic analysis deals. with a number of 
different quantities, which, in disequili- 
brium situations, and especially in’ non- 
market-clearing disequilibria, need not be 
equivalent, What are these different quanti- 

* Professor of economics, Erown University. The 
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ties? Of proximate interest on the buying 
side, we may distinguish, at least, between 
1) the quantity demanded; 2) the quantity 
ordered; 3) the quantity bought and de- 
livered; and 4) the quantity consumed. Of 
proximate interest on the selling side, we 
may distinguish, at least, between 1) the 
quantity supplied; 2) the quantity offered; 
3) the quantity sold and delivered; and 4) 
the quantity produced. In what follows, 
Section I discusses the meanings of these 
concepts, the distinctions between them, and 
processes suggested by economic theory for 
quantitatively determining them. Section 
II refers to the contributions of Beckmann 


_ and Ryder and Veendorp to illustrate the 


sort of confusion which results from the ` 
failure to distinguish clearly between the 
relevant concepts of quantity. 


I. The Concepts of Quantity 


Consider a market for a homogeneous good. 
or service. Assume that a Walrasian-type 
auctioneer proximately determines price, so 
that both buyers and sellers are price takers.! 
The four quantity concepts relevant to each 
of the buying and selling sides of the market 
are symmetrical. Consider each of the four 
pairs in turn. 


1) The quantities demanded and sup- 


- plied: The quantity demanded is the quan- 


tity which if bought would be consistent with 
the maximization of buyer objectives, given 
the existing price and any other constraints 
on buyer behavior. These other conszraints 
involve technology, predetermined endow- 
ments, and price and quantity data gen- 
erated in other markets.” If exchange is volun- 


1 Alternative frameworks in which quality is not uni- 
form or in which either buyers or sellers are price setters 
introduce other important and difficult considerations, 
which for present purposes are best avoided. x 

2 We are not concerned here with explicitly specifying 
the interrelationships between markets which may be 
failing to clear. In this regard, see, for example, the 
author (1969, 1971). 
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tary, the quantity demanded is also the 
maximum quantity which buyers would buy 
at the existing price.’ 


Quantity supplied is analogous to quantity . 


demanded. The quantity supplied is the 
quantity which if sold would be consistent 
with the maximization of seller objectives, 
given the existing price and any other con- 
straints on seller behavior. If exchange is 
voluntary, the quantity supplied is also the 
maximum quantity which sellers would sell 
at the existing price. 


If the adjustment of either the quantity 


demanded or the quantity supplied is costly 
—say, because decision making is unpleas- 
ant—long-run and short-run demand and 
supply may differ. Simple linear specifica- 
tions of the relationships which determine 
quantities demanded and supplied might be 
the following:4 — f 


(1) D*=ap+BoP, ap>0, Br<0 
(2) D=p(D*—D), r»>0 
(3) St=astBsP, as<0, Bs>0 
(4) $=rg(S*—S),  Ag>O 


where P is price, D* is long-run demand, D 
is short-run demand, S* is long-run supply, 
and § is short-run supply. ~ 


2) The quantities ordered and offered: 
The quantity ordered measures the buyers’ 
active attempts to purchase. If buyers are 
able to buy the quantity demanded, we 
would expect the quantity ordered to be 
equal to the quantity demanded. However, 


if the aggregate quantity demanded exceeds. 


the quantity supplied and exchange is volun- 
tary so that the quantity bought cannot 
exceed the quantity supplied, on average, 
buyers are not able to buy the quantity 
demanded. In that event, they are likely to 


3 This is the standard textbook definition of demand. 
See, for example, Milton Friedman, p. 13. 

4 This note contains no formal derivations of quan- 
tity-determining processes. In some cases, these deriva- 
tions are trivial. In other cases, they are well known or, 
at least, treated elsewhere. For example, the articles by 
Zvi Griliches and Robert Barro discuss models which 
can rationalize the form of the adjustment processes 
suggested below. 
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order a quantity either greater or less than 
the quartity demanded.® As one possibility, 
if individual buyers think that quantities 
actually bought and delivered are directly 
‘related to the quantity ordered; they may 
order a quantity greater than the quantity 
demanded, in order to increase their chances 
of actually buying the quantity demanded.® 


Alternatively, if there are costs associated 


with the dlacing of orders, buyers may not 
bother to place orders which are expected 
to be unsuccessful. In this case the quantity 
ordered would be less than the quantity 
demandec. 

The quantity offered measures the sellers’ - 
active attempts to sell. The analysis of the - 
quantity offered is analogous to the analysis 
of the quantity ordered. If sellers are able to 
sell the quantity supplied, we would ex- 
pect them to offer the quantity supplied. 
However, if the aggregate quantity supplied 
exceeds the quantity demanded, and ex- 
change is voluntary so that the quantity 
sold cannot exceed the quantity demanded, 
‘the quantity offered may be either greater 
than or less than the quantity supplied.’ 

. Simple linear specifications of the rela- 
‘tionships which determine quantities ordered 
and offered might be the following’. ` 


§ The present discussion abstracts from the process 
by which buyers and sellers learn whether they are or 
are not able to buy and sell the quantities demanded 
and supplied. Presumably, buyers and sellers readily 
ascertain the existence of a non-market-clearing situa- 
tion, if this situation is not transitory. 

6 Bent Hansen’s important study of inflation empha- 
sized this pessibility. 

7 The distinction between quantity supplied and 
quantity offered is particularly relevant to evaluating 
the measured labor force and unemployment statistics 
reported by the U.S, Bureau of Labor Statistics, The 
BLS survey procedure defines the labor force as the 
quantity ‘offered. However, the actual constraint on 
employment is the quantity supplied. The measured 
labor force might exceed the quantity supplied because, 
for example, unemployment of primary workers induces 
secondary workers to enter the market. The quantity 
supplied might exceed the measured labor force be- 
cause of the discouragec worker effect. 

8 As with quantities demanded and supplied, if ad- 
justment is costly, long-run and short-run orders and ` 
offers could differ. Allowing for this distinction would 
complicate the analysis considerably. For example, 
equation (8) below would no longer be generally appro- 
priate. 
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5) f = D, if DSS and 
d=D+6(D—S). —1< 6220, 
if D>S 
s=S8S, ifD>S and 
s=S+8(D—S), 1>8,20, 
ifD<S 


where d represents orders, and s represents 
offers. 

Special interest attaches to the quantities 
d and s because they represent the only in- 
formation regarding buyez> and seller inten- 
tions which is naturally and generally avail- 
able to the auctioneer responsible for setting 
the price. The auctioneer necessarily ob- 
serves the quantity D only if DSS, so that 
d=D. The auctioneer necessarily observes 
the quantity S only if DÈS, so that s=S, 
Thus, in general, the auctioneer does not 
observe the quantities D. and S. Assuming 
that the auctioneer is searching for a market- 
clearing price—that is, a price which is con- 
sistent with equality between d and s, and 
thus which is also consistent with equality 
between D and S—-and assuming that the 
auctioneer believes that in general the differ- 
ence d minus s is inversely related to P, we 
suppose that he adjusts P according to 


(7) P=p(d—s), rAw>O 


3) The quantities bought and sold: 
The quantities bought, sold, and delivered 
must, of course, be identical and may be 


referred to as the quantity transacted. If | 


exchange is voluntary, the quantity trans- 
acted cannot be greater than the minimum of 
the quantities demanded and supplied— 
that is, X< min (D, S), wkere X is the quan- 
tity transacted.’ If exchange exhausts all 


? Examples of markets in which, historically, ex- 
change has not been strictly voluntary include the 
market for military manpower and the markets for the 
services of certain regulated public utilities. This con- 
cept of voluntary exchange implies that orders and 
offers are not binding. If orders and offers were binding, 
we would have X<min (d, s). This discussion also ig- 
nores the complication of long-term contracts to buy or 
sell, which, in the event of unpredicted shifts in con- 
straints, buyers or sellers might regret having entered 
into. 
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mutually advantageous transactions, then 
the quantity transacted cannot be less than 
the minimum of the quantities demended 
and supplied—that is, X > min (D, S). Com- 
bining the assumptions of voluntary and 
exhaustive exchange yields! 


(8) X = min (D, S) 


4) The quantities produced and con- 
sumed: If the commodity in question is not 
storable, then the quantity consumed can- 
not exceed the quantity transacted and thé 
quantity transacted cannot exceed the 
quantity produced—thatis, C<X< Y, where 
C is the quantity consumed and Y is the 
quantity produced. Moreover, because wast- 
age is nonoptimal for both buyers and sellers, 
production would never exceed sales and 
purchases would never exceed consumption 
—that is, C> X> Y. Consequently, 


(9) C=X 
(10) =X 


Alternatively, if the good in question is 


storable, neither consumption nor produc- 


tion need be equal to the quantity trans- 
acted. If adjustment of either the quantity 
produced or consumed is costly, long-run 
consumption and production both of which 
are presumably equal to the quantity trans- 
acted may differ from short-run consump- 
tion and production, these differences being 
absorbed by inventories. Simple linear speci- 
fications of the adjustment of consumption 
and production might be the following: 


(11) C=d(X—C), Ae>O0 


(12) Ý Sm: Ar(X ees Y), Ay > 0 


Equations (1) through (12), taken to- 
gether, represent a consistent’ theory of 
the adjustment over time of price and the 
various relevant quantities in a single com- 
petitive market. The complete model con- 
sists of two first-order linear systems, one 


+0 Tf the exhaustion of mutually advantageous trans- 
actions is a gradual process, we would have to replace 
equation (8) with the following discontinuous adjust- 
ment relationship: X< min (D, S) and X=),[min 
(D, S)—X]. i 
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which describes price and quantity adjust- 
ments when P is above the market-clearing 
price and one which describes price and 
quantity adjustments when P is below the 
market-clearing price. The full dynamic 
system is summarized by equation system 
(13) for X=d=D<S#s, and by equation 
system (14) for d#D>S=s=X. Note also 
that since D and S are generally changing 
over time, the boundary between the do- 
mains of equations (13) and (14) will also 
be changing over time. 

Clearly this model allows for a wide 
variety of patterns of motion. An analysis 
of the range of possibilities is beyond the 
scope of the present note.’ The purpose of 
the present discussion is to clarify the rele- 
vant concepts and to facilitate the identifica- 
tion of the assumptions implicit in more 
simplified formulations of price and quantity 
adjustment. To illustrate the importance of 
this clarification, I now turn to a specific 
evaluation of previous contributions. 


_ II. Previous Discussions of Price and 
Quantity Adjustments 


Beckmann and Ryder present two models 
of simultaneous price and quantity adjust- 


1 Beckmann and Ryder and Veendorp illustrate the ` 
application of the mathematical techniques relevant to 
such an analysis. 


(16) 


ment. T hey regard those models as formally - 
equivalent. Their first model deals with the 
product market, and is specified as 


(15) B = MAP) - Q] 


Q = a[P — 4(Q)] 


where P is price, Q is quantity, f(P) is 
quantizy demanded, and g(Q) is marginal 
cost. The essential problem involved in 
interpreting this model is the ambiguity of 
the variable Q. The question at hand is the 
following: Do equations (15) and (16) repre- 
sent a logically consistent model? More 
specifically, what interpretation if any may 
be given to the variable Q in order to make 
equations (15) and (16) consistent with the 
model summarized by equations (13) and. 
(14)? 

The answer is that equations (15) and 
(16) do represent a logically consistent model 
and a specific simplification of equations . 
(13) and (14) if Q is interpreted as quantity 
supplied. The nature of this simplification 
is readily apparent: First, abstract from the 
distinctions between quantity ordered and 
quantity demanded and between quantity 
offered and quantity supplied, so that equa- 
tions (5) and (6) simplify to d=D and s=S. 
Second, assume that Xp is very large, so that 
equation (2) simplifies to D= D*. Then sub- | 
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(7) yields 

= rr(D* — 5) 


which is equivalent to equation (15), where 
f(P)=D*, Q=S, and \=)p. Finally, ob- 
serve that equation (16) represents an al- 


ternative linear approximation to equation . 


(4), because S*—S and P—g(Q) have the 
same sign, where Q=S and S™ represents the 
level of sales consistent with equality be- 
tween P and g(Q). 

However, although equations (15) and 
(16) represent a logically consistent system 
given that Q is interpreted as quantity sup- 
plied, they are seriously deficient as a de- 
scriptive model of non-marke--clearing situa- 
tions. Specifically, equations (15) and (16) 
themselves tell us nothing about quantities 
produced, sold, and consumed.’ An explana- 


tion of these quantities requires, in addition. 


to a theory of quantities demanded and sup- 
plied, a theory of transactions exemplified by 
equation (8), and theories of inventory ac- 
cumulation and decumulation exemplified 
either by equations (9) and (10) or by equa- 
tions (11) and (12). 

The second model presented by Beckmann 


and Ryder deals with the factor market, and - 


is specified as 
(17) P=Nq— W(P)) 
a9 g =alitq) - P] 


where P is the wage rate, gis quantity, (P) 
is quantity supplied, and j(@) is marginal 
revenue product. Again, this model is logi- 
cally consistent and a specific simplification 
of equations (13) and (14), but here g must 
-be interpreted as quantity demanded. As- 


suming that d=D, that s=S. and that Ag. 


is very large, equation (17) is equivalent 


2 A casual reader of the paper by Beckmann and 
Ryder might be tempted to interpret Q as the quantity 
produced and to interpret equation (16) as an adjust- 
ment relationship between quantity. produced and 
quantity supplied. However, such an :nterpretation in 
general would not be logically consistent, because 
equality between quantity produced and quantity sup- 
plied is rational only if price is not above the market- 
clearing level. 
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_ to equation (7), where g=D, h(P)=S*, and , 


A=\p. Moreover, equation (18) corresponds 
to equation (2), where g=D and D* repre- 
sents the level of employment consistent” 
with j(g) =P.¥ 

Analogously to equations (15) and (16), 
equations (17) and (18), although logically 
consistent, tell us nothing about the revel 
of transactions--which, in this case, cor- 
responds to the level of employment. More- 
over, the formal equivalence between their 
two models, claimed by Beckmann and 
Ryder, seems to be superficial, because each 
model implies a different interpretation of 
the concept of quantity. 

The point of departure of Veendorp’s dis- 
cussion is the first model proposed by Beck- 
mann and Ryder. Veendorp objects that 
the formulation represented in equation (16) 
is not a satisfactory representation in an 
excess supply situation. 


. market supply may exceed demand 
. in which case sellers are unable to sell, 
the desired amount. But these sellers 
will, according to equation [(16)], con- 
tinue to increase their supply as long as 
price exceeds marginal cost, no matter 
what percentage of their supply can be 
sold. [p. 1011] 


As an alternative to equation (16) for excess 
supply situations, Veendorp proposes 


(19) Ö = [PIPO — (ODI, 
for f(P) < Q 


Here, P is replaced by the product of P and 
the ratio f(P)/Q. 

Taken at face value, Veendorp’s criticism 
of equation (16) is simply wrong. Quantity 
supplied, which at the existing price is both 
the profit maximizing quantity and the maxi- 
mum quantity which the firm would sell, 
should indeed depend only upon the existing 
price and upon cost considerations. The 
maximization calculus which determines the 
quantity supplied is completely independent 
of the quantities demanded and transacted. 
In contrast, the quantity offered or the 


% Daniel Hamermesh analyzes essentially the same 
model, but he is clearer in specifying the relevant 
quantity to be the quantity demanded. 
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quantity produced may well depend on de- 
mand considerations. Interestingly, although 
Beckmann and Ryder refer to Q ambiguously 
as “quantity,” Veendorp specifically refers 
to Q as “quantity supplied.” 

What more can be said about equation 
(19)? In discussing this equation, Veendorp 
assumes that, in an excess supply situation, 
` quantity sold equals quantity demanded, 
which seems correct, while quantity produced 
equals quantity supplied. As he states, 
“>. only 100r[f(P)/O] percent of their 
supply can be sold, whereas the remainder 
disappears by spoilage...” (p. 1012). 
Perhaps, one could rationalize equation 
(19) by interpreting Q as the quantity 
produced, under Veendorp’s restriction that 
quantity produced equals quantity supplied. 
However, this restriction is hardly plausible. 
Why should the quantity produced be 


equated to the quantity supplied, when the’ 


quantity supplied exceeds quantity sold? 
In any event, Veendorp’s discussion, in- 
cluding his criticism of equation (16) and 
his formulation of equation- (19), seems es- 
sentially to reflect a confusion between the 
concepts of quantity supplied and quantity 
produced. , 

In summary, the discussions by Beckmann 
and Ryder and Veendorp exemplify the 
ambiguity and confusion which follows from 
failure to appreciate the multifaceted nature 
of the concept of quantity which is inherent 
in a non-market-clearing context. With ap- 
propriate clarification, the Beckmann-Ryder 
models are logically consistent, but legs in- 
formative than they superficially appear. 
Veendorp’s analysis, however, seems to be 
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logically inconsistent. Even‘in a single market 
context, a model of the interaction of price 
and quantity adjustments, which is both 
logically consistent and empirically interest- 
ing, requires the specification of an extensive 
set of quantity concepts and corresponding 
behavioral relationships. These relationships, 
as exemplified by the model summarized in 
equations (13) and (14), must describe the 
activities of buyers and sellers, the behavior 
of the price-setzing agent, and the transac- 
tions rules governing the market. 
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The Nature of Quantities in Market Disequilibrium 


By E. C. H. VEENDORP* 


In his interesting paper on “The Nature 
of Quantities in Market Disequilibrium” 
Herschel Grossman correctly observes that 
in disequilibrium situations “quantity” is a 
multifaceted concept, ‘and that the determi- 
nation of quantity is a multifaceted process. 
Having labeled and discussed these facets, 
he formulates a price-quantity adjustment 
mechanism which is then used to evaluate 
the mechanisms proposed by Martin Beck- 
mann and Harl Ryder and 5y the author. As 
far as the latter is concerned, Grossman con- 
cludes 1) that my criticism of the Beck- 
mann-Ryder model is wrcng and that my 
modification of their model is ambiguous, be- 
cause my quantity concepis do not fit into 
the classification he propcses; and 2) that 
my adjustment process is logically incon- 
sistent since it can not be derived as a special 
case of his own. I shall discuss these two 
charges in this order. 


I 


On the supply side of the market—the one 
relevant for the present discussion—Gross- 
man distinguishes between the quantity 
supplied (S), the quantity offered (s), the 
quantity sold (X), and the quantity pro- 
duced (FY). The label “quantity supplied” 
should, according to Grossman, be reserved 
for the quantity that sellers would like to 
supply at a given price on the assump- 
tion that all units can be sold, since such 
usage corresponds to text book terminology. 
It should be noted, however, that these 
textbook discussions are essentially limited 
to equilibrium situations; and to the extent 
that disequilibrium is discussed adjustments 
are usually of the tatonnement variety. 
Under these conditions the different quantity 
concepts tend to merge, and, specifically, 
no distinction remains between quantity 
supplied and quantity offered. 


. * Tulane University. I wish to thank Herschel Gross- 
man for his comments on an earlier version of this paper. 


515 


I fail to see therefore, why the term quan- 
tity supplied (and/or “‘supply”) should be 
used exclusively for one particular facet 
when the analysis progresses to disequili- 
brium economics, especially when the rele- 
vance of that facet is considerably reduced 
and has, therefore, in a different but closely 
related context been referred to as “notional 
supply.” My use of the term seems at least 
equally defensible: given the fact that both 
of our papers deal with an auctioneer-type 
market, an institution which is usually relied 
upon mainly for its informational conven- 
ience, it seems quite plausible and natural to 
use “quantity supplied,” “quantity de- 
manded,” and “price”? for the signals that 
are sent back and forth between traders and 
auctioneer. 

But even if one accepts Grossman’s 
terminology as the only appropriate-one, I 
doubt whether my “misuse” of his labels is 
likely to have confused the more than casual 
reader of my paper. My contribution is 
basically an extension of the Beckmann- 
Ryder paper, and the reader is therefore 
justified in expecting a similar terminology. 
I do believe that the supply, variable used 
by these authors represents quantity pro- 
duced and offered for sale. This interpreta- 
tion is supported by their reference -to a 
“Marshallian” process,! and by the more 
detailed discussion of the adjustment mecha- 
nism in a closely related paper by Beckmann 
and James Wallace.? 

Taking my paper by itself, it should have 
been equally clear that my quantity variable 
was meant to represent quantity produced 
and offered for sale. Any other interpretation 
would be inconsistent with (a) my formula- 
tion of the price mechanism, (b) the lack of 


1 See Alfred Marshall, book 5, ch. 5, pp. 363-80. . 

2 This adjustment mechanism explicitly permits un- 
intentional building up of inventories when quantity 
supplied exceeds current demand. See Beckmann and 
Wallace, p. 941. ; 
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any other explanation of the asymmetry 
between buyer and seller response which is 
typical for my model (and the one of Beck- 


mann and Ryder),? and (c) the fact that I 


explicitly limited my analysis to perishable 
commodities. While I am willing to admit 
that I could have been more explicit in 
_ defining my variables, I do not think that my 
` paper leaves much room for terminological 
confusion. 


I 


Grossman’s second point of criticism is 
that my model is logically inconsistent since 
it can not be obtained as a simplified case 
of his own. I believe, however, that such 


consistency is not crucial or even desirable . 


because his model contains, in my opinion, 
a number of peculiar elements and is cer- 
tainly less general than he tends to suggest. 


1). As argued above, the quantity sup- 
plied as defined by Grossman has little 
relevance for those decision-making units 
that are affected by market disequilibrium. 
Grossman assumes that these units first 
maximize their objective functions under the 
hypothetical condition of market clearing, 
and then convert these optimal solutions to 
market signals by a mechanical adjustment 
that allows for disequilibrium. I would pre- 
fer a formulation according to which these 
signals are directly determiried by some 
maximizing process using all relevant infor- 
mation concerning market conditions (prices 
and realization ratés), and in which Gross- 
man’s demand and supply concepts would 
play no independent role. 


2) Traditionally an auctioneer makes 
his pricing decisions on the basis of quantities 
ordered and offered by individual traders, 
who in.their turn use these market prices to 
adjust their demand and supply signals. In 
the Grossman model, however, traders are 
also informed about the (notional) market 
excess demand, D—S, only one component 
of which represents a traditional market 


3 If the asymmetry applied to, notional demand and 
supply, one would have to explain why it is more “un- 
pleasant” (see Grossman, p. 510) to make supply than 
demand decisions. 
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signal.‘ I find it difficult to visualize'a process 
by which such information is transmitted 
among traders, and even more difficult to 
understand why none of these messages can 


‘be intercepted bv the auctioneer. This func- 


tionary is a rather pitiful and bloodless crea- 
ture as things stand, motivated not by any 
maximizing behavior, but by a doglike sense 
of duty; Grossman seems eager to degrade 
him tc a complete puppet whose actions can 


hardly any longer be taken as an approxima- 


tion of market fcrces. If one is willing to re- 
tain the auctioneer for transmitting price 
information, then it seems natural, and cer- 
tainly informationally efficient, to make him 
the source of other market information. 


3) To make things worse (for the 
aucticneer) the market signals are nonbind- 
ing. To defermine the quantity sold, Gross- 
man invokes the principle of voluntary ex- 
change which he formulates as X<min (D, 
S), but the alternative X<min (d, s) (to 
which Grossman refers in a footnote) may 
be preferable: if the signals given to the 
aucticneer are nct binding, then the process 
could easily degenerate to a game. of “pick 
the biggest (or smallest) number.” 


4) Grossman does not permit wastage 
and, for the case of perishable commodities, 
equates quantity sold (X) and quantity 
produced (Y). This assumption implies that 
all production is on order, which makes the 
analysis somewhat less than perfectly gener- 
al. And since my model explicitly deals with 
a perishable commodity that has to be pro- 
duced before it can be sold, its logical in- 
consistency in the sense of Grossman is 
hardly surprising. 


Taking into account these four observa- 
tions one could easily formulate alternatives 
to the Grossman model.’ If so desired, my 


1 If, for example, S>D then D=d but S=a,S+8, 
(D—S)i. This would seem to suggest that only sellers 
need supplementary information concerning notional 
supplies of other sellers, However, even buyers do not. 
know what to signal to the auctioneer until they are 
informed about the sign of D—S. 

ë The observatiors specifically suggest to replace 
Grossman’s equaticns (D-@ by d*=f(P, d, 5), 

s*=g(P, d, s), d=)dald*—d), and s=),(s*—s), and to 
ielec (8) by X= min (d, 3). 
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and J. P. Wallace, “Marshallian Ver- 





adjustment mechanism could be derived as 


a special case of such an alternative version sus Walrasian Stability,” Kyklos, fase. 4, 
making simplifications similar to those by 1967, 20, 935-48. f 
which Grossman tries to produce the Beck- H. I. Grossman, “The Nature of Quantities in 
mann-Ryder model as a special case of his Market Disequilibrium,” Amer. Econ, Rev., 
own. : ; June 1974, 64, 509-14. 
REFERENCES . A. Marshall, Principles of Economics, 8th ed., 

M. J. Beckmann and H. E. Ryder, “Simul- London 1920. 

taneous Price and Quantity Adjustment in E. C. H. Veendorp, “Price- „Quantity Adjust- 

a Single Market,” Econon:etrica, July 1969, ments in a Competitive Market,” Amer. 

37, 470-84. r Econ. Rev., Dec. 1972, 62, 1011-15. 


IN MEMORIAM 


LUDWIG VON MISES 
1881-1973 


Ludwig von Mises died on October 10, 
1973, in New York City at the age of 92. 
His career as a writer on economics began in 
‘1902 with a monograph in German on The 
Development of the Feudal-Pzasant Relation- 
ship in Galicta: 1772-184§ and continued, 
with the best-known books appearing in 1912, 
1922, and 1949, for almost seventy years. 
His career as a teacher of economics began 
officially in 1913, the year before World War 
I diverted him to a military career of four 
years, but actually only after the end of 

_the war, in 1918, at the University of 
Vienna; it continued after 1933 for seven 
years at the Institut Universitaire de Hautes 
Etudes Internationales in ‘Geneva, and it 
ended only in 1969 at the New York Uni- 

_ versity, when Mises was 88 years old. 

Mises was certainly not a popular econo- 
mist; by his blunt criticism of popular views 
and policies, by his unrelenting attacks on 


inflationism, interventionism, and socialism, | 


and by his uncompromising steadfastness 
in arguing the case for private enterprise and 
free markets, he acquired as many intel- 
lectual enemies and detractors as any of the 
renowned economists of the twentieth cen- 
tury. At the same time, Mises. was a beloved 
teacher and friend of a host of students whe 
came to appreciate the integrity and pro- 
fundity of his teaching in courses and semi- 
nars but particularly in his private seminars. 
The famous “Mises Circle” in Vienna re- 
cruited or produced a remarkable number of 
respected scholars in philosophy, politics, 
and social theory, as well as economics. 
Of the sixteen books by Mises (or twenty- 
seven including revised editions), three are 
' regarded as milestones in the history of eco- 
nomic thought. The Theory of Money and 
Credit appeared in its first German edition 
in 1912. (first English edition in 1934). 
To appreciate the importance of this book 
one must compare it with the literature 
of the times. In contrast to the legalistic 
treatment of money in the German literature 
of the day and to the mechanistic treatment 
in much of the American writings on money 


—the former neglecting all effects of mone- 
tary policy upon prices and economic ac- 
tivity, the latter focusing chiefly on the 
effects upon price levels—Mises stressed the 
influence of people’s preferences and expec-. 
tations upon the demand for money, relative 
prices, and the structure of production. The 
volume on Socialism appeared in its first Ger- 
man edition in 1922 (first English edition in 
1936). In this work Mises presented, besides 
a fascinating history and analysis of socialist 
thought, his own theory of economic calcula- 
tion in a socialist economy. Socialist writers 
had never paid any attention to the problem 
of allocating productive resources efficient- 
ly, nor to the significance of pricing produc- 
tive services, intermediate products, and 
final goods in a way that would assure con- 
sistency of economic planning with the pref- 
erences of the planning authorities, to say 
nothing about consistency with consumer 
preferences. Mises showed that competitive 
markets alone could generate the prices that 


‘ would guide the allocation of resources in an 


efficient and consistent manner. The book 
Human Action: A Treatise on Economics 
appeared in English in 1949 (after a less 
elaborate German version had been pub- 
lished in 1940). This tome of 889 pages, dif- 
ferent in conception, organization, epis- 
temolegy, and ideology from any other 
treatise on economics, gave Mises an op- 
portunity. to compound his dissent from 
contempcrary economists. 

The profession reacted by withholding 
many of the honors customarily bestowed on 
its master builders. Neither in his twenty 
years at the University of Vienna nor in his 
twenty-five years at New York University 
was Mises appointed to a full chair, nor was 
he showered with a multitude of honorary 
degrees. Still, he was awarded honorary 
doctorates by New York University and the 
University of Freiburg; and in 1969, when 
he wes 88 years old, the American Economic 
Association elected him a Distinguished 
Fellow. 
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E NOTES | 


Starting January 1, 1974, all manuscripts submitted 
to this Review have been sent out to referees without 
the author’s name or affiliation. Original submissions 
should have a separate cover page for the title, author’s 
name, and affiliation. The first page of the text should 
carry the title of the paper. For purposes of refereeing, 
authors are requested to avoid se f-identification in the 
main text of their papers. 


Nominations for AEA Officers 


The Electoral College on March 8 chose Franco 
Modigliani as nominee for President-Elect of the 
American Economic Association in the balloting to be 
held in the autumn of 1974. Othe: nominees (chosen by 
the nominating committee) are: for Vice-President (two 
to be elected), Martin Bronfenbrenner, Leonid Hurwicz, 
James N. Morgan, and Charles L. Schultze; for member 
of the Executive Committee itwo to be elected), 
Carolyn S. Bell, Jack Hirshleifer, Dale Jorgenson, and 
Burton A. Weisbrod. 

Under a change in the bylaws as described in the 
Papers and Proceedings of this Review, May 1971, page 
472, additional candidates may Le nominated by peti- 
tion, delivered to the Secretary by August J, including 
signatures and addresses of not less than 6 percent of, 
the membership of the Associa-ion for the office of 
President-Elect and not less than 4 percent for each of 
the other offices. For the purpose of circulating peti- 
tions, address labels will be made available by the Sec- 
retary at cost. 


1975 Nominating Commitiee of the AEA 


In accordance with Section IV, paragraph 2, of the 
bylaws of the American Economic Association as 
amended in 1972, President-Elect R. A. Gordon has 
appointed a Nominating Commitzee for 1975 consisting 
of Robert Eisner, Chairman; Bernard E. Anderson, 
Robert E. Gallman, Richard W. Parks, L. A. Rapping, 
Barbara B. Reagan, and Christcpher A. Sims. Atten- 
tion of members is called to the part of the bylaw read- 
ing, “In addition to appointees chosen by the President- 
elect, the Committee shall include any other member 
of the Association nominated by petition including sig- 
natures and addresses of not less than 2 percent of the 
members of the Association, delivered to the Secretary 
before December 1. No member cf the Association may 
validly petition for more than one nominee for the Com- 
mittee. The names of the Commitee shall be announced 
to the membership immediately following its appoint- 
ment and the membership invited to suggest nominees 
for the various offices to the Comniittee.” 


Annual Meeting Placerzent Service 


The Placement Service at the 1974 annual meetings 
of the Allied Social Sciences Asscciations in San Fran- 
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cisco will begin operation on December 27, the day be- 
fore sessions begin. Those who wish to do so -will be able 
to attend more sessions with the first day set aside for 
labor market transactions. The Placement Service will 
continue during the other days of the annual meetings, 
but hopefully at a less frantic pace than in previous 
years. 


Visiting Economics Scholars Progra-n 


At its meeting on December 27, 1973, th: Executive 
Committee of the American Economic Asseciation ap- 
proved a proposal for a Visiting Economics Scholars 
Program by Edward J. Powers of Northern Michigan 
University. The program will be modeled oa the Visit- 
ing Scientists Program formerly funded by the Na- 
tional Science Foundation and will begia with the 
academic year 1974-75. The goal is to provide visiting 
schclars to the more geographically isolated and less 
affluent colleges and universities across the country. 
For more information, contact C. Elton H nshaw, As- 
sistant Secretary-Treasurer, American Ecoromic Asso- 
ciation, 1313 21st Avenue South, Nashville, Tennessee 
37212. 


Members with suggestions for the meetings in Dallas, 
Oct. 2-4, 1975 are invited to send them to Rendigs 
Fels, Secretary, American Economic Assocation, 1313 
—21st Avenue South, Nashville, Tennessee 37212. The 
Secretary will review the suggestions and send them to 
the Program Chairman. Economists wishng to give 
papers on econometrics or economic theory may want to 
submit abstracts to the Econometric Socety, which 
meets with the Association and annually schedules a 
substantial number of contributed papers. Whether 
the Program Chairman of the Americar Eccnomic 
Association will want to schedule sessions with con- 
tributed papers is not known at this time, but those 
wanting to give noneconometric papers are invited to 
send abstracts to the Secretary. To be consdered, pro- 
posals for this Association must be received by tke Sec- 
retary no later than September 15, 1974. 


The World Congress of the International Economic 
Association, to be held in Budapest, Hungary from 
August 19 to 24, 1974, is open to all members of the 
American Economic Association. The program was 
published in the March issue of this Review, pp. 244-46. 
Inquiries and requests for registration forms and hotel 
reservations may be sent to the\Internationel Economic 
Association, 54 Boulevard Raspail, 75270 Faris, Cédex 
06, France, or the Bureau of the Fourth World Congress 
of Economists, Kossuth Lajos ter. 11, 186) Budapest 
55, Hungary. The registration fee is Swiss francs 120 if 
paid before July 15, Sw. f. 150 if paid later. Payments 
can be made in all convertible currencies at the current 
excLange rates. 


. l - 1 


r i a os 


There.will probably be a group flight to the 4th World 
“ Congress of the International Economic Association in , 


- Budapest. Tentative plans are for departure from New 


York on August 15, from Budapeston August 30, at - 
` a cost of $501. For details, Contact Mr. George Marucci, 


National Center for Educational Travel, -13003 Oc- 
coquan Road, Woodbridge, VA 22191- (703- 491-1001 or 
1009) before July 15. Limited to members of the Ameri- 


. can Economic Association of at least six months stand- 


ing and their families. 
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‘The 14th World Conference of'the'Society for Inter- ` 


national Development will be held August 12-16, 1974, 
at the Hotel Ivoire in Abidjan, Ivory Coast. The con- 
ference theme is “Confrontation or Cooperation?” and 
will deal primarily with the position of the Third World 


vis-A-vis the critical global problems—food, energy, 
. population, etc. Fot further information as to travel, 


hotel and conference registration, contact International 
Headquarters, Society for International Development, 
1346 Connecticut Ave., N. W., Washington, D. C. 


20036. 


* Maritime Studies and Management, ari, iiternational 


journal, started publication in July 1973. The fourth 
issue appeared April 1974. This interdisciplinary aca- 
demic and management oriented journal focuses on 
ocean and coast-related economic, legal, managerial, 
and social issues, Manuscripts are invited and may. be 
sent to Professor Robert Vambhery, Rutgers University, 


Graduate School of Business, Newark, New Jersey i 


07102. 
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The first annual convention of the Eastern Economic 
Association will be held Oct. 25-27, 1974 at the State 
University of New York at, Albany, : ‘New York. Send 
papers, abstracts, inquiries to Dr. T. S. Saini, Blooms- 


burg ‘State College, Bloomsburg, , Pennsylvania 17815,. 
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aati year since 1954 ree of the Operations 
Research Society of America has offered the Lanchester 


Prize for the best English-language published contribu- * 
tion in operations research. The prize for 1973 consists . 
of $2,000 and a commemorative medallion. The sereen- 


ing of books and papers for the 1973 prize will be carried 
out by’a committee appointed by. the Council of the 


Society. To be eligible for consideration, the book or ` 


paper must be nominated to the committee. Nomina- 
tions may be made by anyone. They ’should be sent to 


' Phìlip.M. Morse, Chairman, 1973 Lanchester Prize 


Committee, Room 24-115, Massachusetts Institute of 
Technology, Cambridge, Massachusetts. 02139. 





A new edition of the volume, Graduate Study in 
Economics: A Guide to Graduate Programs in Economics 
and Agricullural Economics at United Stales and Cana- 
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dian Univers ities, i is being prepared in the offices ‘a the 


Economics Institute, under the joint auspices of the 
American Economic Association and the American 
Agricultural Economics Association. The Guide was 
last revised in 1969; the new edition is to be considerably 
expanded. It should be available for purchase early in 
the fall. Orcer details will be carried i in the September 
issue of this Review. 


The 1974 Annual Meeting of the African Studies 


` Association will strive to broaden’ the perspectives on 


Africa by focusing attention on African. culture, so- 


. ciety, economics, and politics as they. may ‘emerge in 


the next decade. The meeting will be held Oct. 30-Nov. ° 
2, 1974. The program chairman is Sam C. Sarkesian, 
Department of Political Science, Loyola University, 


- 6525 North Sheridan Road, Chicago, Illinois 60626. 


Modern Greek Society is a newsletter published by 
and for-historians and ‘social scientists with a special 
interest.in Greece. It also aims at promoting contacts 


_ and exchanges between scholars studying Greece, and 


those studying other sccieties of Mediterranean Europe, 
and hopes to contribute to the growing interest in com- 
parative analysis of the area. Subscriptions are $2.00 ~ 
per year, and it is scheduled to appear twice each aca- 
demic year. Correspondénce. should be addressed to 
Modern Greek Society, P.O. Box 102, New Hampton, 
New York 10958. 
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‘The Latin American Studies Association wishes to 
draw attention to a resolution approved at the Fourth ` 
National Meeting held in Madison, Wisconsin, May 
1973: Resoltstion #5 Whereas the developing areas of ` 
the world are losing primary resource materials for re- 
search through purchase by private and public collect- 
ors and research institutions of foreign countries, it is | 
moved that when papers, documents, books, and other . 


‘materials of historical research value are ‘purchased or 


otherwise removed from countries where their absence 
will seriously prejudice the development of local re- 
search, the Executive Council. of the Latin ‘American 
Studies Association (LASA) singly and if possible in 
conjunction with other relevant professional and schol- 
arly associations, will try to assure that the purchaser 
will arrange to leave on deposit in ‘an appropriate re- 
search facility of the country a usable copy of the ma- 
terials. Furthermore, this motion shall be communi- 
cated to all relevant professional and scholarly associa- 
tions and, insofar as practical, to collectors and their. 
agents who might be involved in such transactions. 


-The new Journal of Economic Criticism will begin 
publication in the summer of 1974. The goals of this 
journal are to improve economic scholarship and to 
foster debate‘on the assumptions employed by scholars 
of business and economics. It will accomplish its goals 
through publication of comments and criticisms of 
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scholarly work published elsewhere (including the 
American Economic Review). There will be numerous 
book reviews which will be designed to discuss the 
scholarship and assumptions of the author rather than 
an abstract of the book. A uniqu3 feature of this jour- 
nal will be the regular publication of numerous short, 
perhaps only a paragraph in lengzh, articles calling at- 
tention to and correcting errors detected in scholarly 
publications. To submit articles or inquire about sub- 
scriptions write to Roger K. Chisholm, Editor, Depart- 
ment of Economics, Memphis State University, 
Memphis, Tennessee, 38152. 


Promotions 


Dan M. Bechter: research oficer and economist, 
Federal Reserve Bank of Kansas City, Jan. 2, 1974. 

Sidney M. Blumner: professor, department of eco- 
nomics, California State Polytecknic University, Sept. 
1, 1973. 

C. Edward Harshbarger: resea-ch officer and econo- 
mist, Federal Reserve Bank of Kansas City, Jan. 2, 
1974. 

James Heilbrun: professor of economics, Fordham 
University, Sept. 1974. 

Robert S. Lande: associate prcfessor, department of 
economics, Monterey Institute of Foreign Studies, 
Feb. 1, 1974. 

Fred J. Levin: chief, Money and Finance Division, 
Federal Reserve Bank of New York, Jan. 24, 1974. 

Charles M. Lucas: manager, statistics department, 
Federal Reserve Bank of New York, Jan. 1, 1974. 

Anton S. Nissen: assistant vice president, Research 
and Statistics Function, Federal Reserve Bank of New 
York, Jan 1, 1974. 

Brian Rungeling: associate professor, department. of 
economics and finance, University of Mississippi, July 1, 
1973, 

Dominick Salvatore: associate professor of economics, 
Fordham University, Sept. 1974, 

Robert Schafer: assistant probessor, department of 
city and regional planning, Harvard University, July 
1973. 

Nancy Z. Spillman: assistant p-ofessor of economics, 
Los Angeles Trade-Technical College, Dec. 1973. 

Ronald D. White: assistant p-ofessor of economics 
and director, Center for Business and Economic Re- 
search, Wichita State University, Jan. 7, 1974. 


Administrative Appointments 


John J. Casson, Brown Brothzrs Harriman & Co.: 
economist, American Express Company. 

B. F. Kiker: head, departmert of economics, Uni- 
versity of South Carolina, July 1, 1973. 


A ppoinimer-ts 


Jarvis M. Babcock: assistant professor, department 
of economics, Oberlin College. 

Gilbert Bassett: assistant prcfessor of economics, 
University of Illinois at Chicago Circle, Sept. 1973. 
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Martin Bronfenbrenner, Duke Universit: professor 
of economics, Wellesley College, fall semeste~ 1974. 
Antonio Camacho: professor of economics University 


- of Illinois at Chicago Circle, Sept. 1973. 


William L. Carlson: assistant professor of economics, 
St. Olaf College, 1973-74. 

Jeffrey I. Chapman, Institute of Government and 
Public Affairs: assistant professor of public administra- 
tion, University of Southern California, Sept 1972. 

Benjamin Chinitz, Brown University: professor of 
economics and director, Economic Growth Institute, 
State University of New York, Binghamton Feb. 1974. 

Bradley T. Gale, University of Massachisetts: visit- 
ing research fellow in business administraticn, Hervard 
University, Sept. 1973. 

Richard L. Haney, Jr., Indiana University: assistant 
professor, University of Georgia, Sent. 1, 1973. 

Michael Jesse: economist, banking "stucies depart- 
ment, Federal Reserve Bank of New Yorz, Aug. 14, 
1973. 

Elinda B. F. Kornblith, Rochester University: in- 
structor, department of economics, Wellesley College, 
Sept. 1973. 

Helen L. Ladd, Harvard University: asuistant pro- 
fessor, department of economics, Wellesl2y College, 
Sept. 1974. 

Harold S. Luft: assistant professor of hea‘th econom- 
ics, Health Service Administration Program, Stanford 
University, Sept. 1973. 

Alicia Munnell, Harvard University: lecturer, depart- 
ment of economics, Wellesley College, Feb. 1974. 

Rutbert D. Reisch: economist, Foreign Research 
Division, Federal Reserve Bank of New Yak, Nov. 8, 
1973. 

Eunice H. Shields, University of Wisconsin: in- 
structor, department of economics, Wellesey College, 
Sept. 1973. 

Roger W. Spencer, Federal Reserve Bank of St. Louis: 
visiting professor, department of economics, University 
of South Carolina, Jan. 1, 1974. 

Daniel J. Sullivan, University of Minnesota: in- 
structor of economics, Middlebury College, Feb. 1974. 

Thomas F. Tabasz, State University of New York, 
Binghamton: instructor of ccönomics, Ohic_ Wesleyian 
University. 

A. S. Vasconcellos, University of West Florida: visit- 
ing associate professor, department of economics, Uni- 
versity of South Carolina, Jan. 1, 1974. 


Leaves for S pecial Appointments 


A.K. Barakeh, University of South Alabıma: senior 
economist, Alabama Energy Management Board, 
Montgomery, Jan. 1, 1974. 


Resignations . 


Josef C. Brada, Jr., Ohio State University : Graduate 
School of Business Administration, New York Uni- 
versity, Sept. 1974. 

P.A.V.B. Swamy, Ohio State University: Board of 
Governors, Federal Reserve System, Jan. 1974. 
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NOTE TO DEPARTMENTAL SECRETARIES AND EXECUTIVE OFFICERS 


When sending information to the Review for inclusion in the Notes Section, please use the following style: 
“A. Please use the following categories: 


i—Deaths ` i ; 6—New Appointments 


2—Retirements 7—Leaves for Special Appointments (NOT Sabbatical: s) 
3—Foreign Scholars (visiting the USA or Canada) 8—~Resignations are 
4—Promotions 9—~Miscellaneous’ 


5—Administrative Appointments 


B. Please give the name of the individual (SMITH, Jobn W.), his present place of employment or enrollment: 
his new title (if any), his next place of employment üf known or if changed), and the date at which the change 
. will occur. : 


C. Type each item on a separate 3X5 card, and please do not send public relations releases, 


D. The closing dates for each issue are as follows: ifarcii, November 1 ; June, February 1; September, May 1; 
December, August 1. 


This announcement supersedes and replaces a letter which was sent annually from the managing editor’s office. 
All items and information should be sent to the Assistant Editor, American Economic Review, Box Q, Brown Uni- 
versity, Providence, Rhode Island 02912. f 


NOTICE TO ALL GRADUATE DEPARTMENTS 


The December 1974 issue of the Review will carry the seventy-first list of doctoral dissertations in political econ- 
omy in American universities and colleges. The list will specify doctoral degrees conferred during the academic year 
terminating June 1974. This announcement is an invitation to send us information for the preparation of the list. 
This announcement supercedes and replaces a letter which was sent annually from. the managing editor’s office. 


The Review will publish in its December 1974 issue the names of those who-will have been awarded the doctoral 
degree since June 1973 and the titles of their dissertations. Dissertation abstracts will no longer be published, as 
these are published elsewhere. : joe 


By June 30, please send us this information on 3x5 cards, conforming to siie style shown below, one card for each 
individual. Please indicate by a classification number in the right-kand corner the field in which the thesis should 
be classified. The classification system-is that used by tae Journal of Economic Literature and printed in every issue. 


JEL Classification No. — — — 


Name: LAST NAME IN CAPS: First Name, Ini-ial 














stitution Granting Degree: 


Degree Conferred (Ph.D. or D.B.A.) l 








Dissertation Title: 








; Ss. . 

When degrees in economics are awarded under different names, such as Business Administration, Public Adminis- 
tration, or Industrial Relations, candidates in these fields whose training has been primarily in economics should 
be included: 


All items and information should be sent to the Assistant Editor, American Economic Review, Box Q, Brown 
University, Providence, Rhode Island 02912. 


